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Foreword
As director of the Center for Health Services at Vanderbilt University from 
1975 to 1988, I had the professionally and personally enriching experience 
of working with community leaders in rural, low-income communities in 
and around Tennessee. Our work, like the chapters of this book, addressed 
all the factors that promote health and well-being, including economic, 
political, psychological, environmental, and social ones. From these com-
munity leaders I learned to put health and health care in a socioeconom-
ic and political context. I recall in particular Square Mormon, an African 
American farmer in predominantly black Fayette County in West Tennes-
see. He and his county were pioneers in the voter registration efforts of Af-
rican Americans in the South. He understood his later work on health care, 
in his hometown of Rossville, as a seamless continuation of the “move-
ment.” “The people in Fayette County, when their eyes came open, they 
had really got sick for justice” (p. 72).1
Diagonally across the state, some 400 to 500 miles to the northeast in 
the Appalachian coalfi elds of Tennessee, eastern Kentucky, southern West 
Virginia, and southwestern Virginia, I was privileged to be part of other 
community leaders’ efforts to develop health care services. They too were 
sick for justice—they wanted health care, jobs, and environmental quality, 
and they fought against ruinous extractive economies, scandalously inad-
equate tax systems, and the disparity between high levels of basic human 
needs and insuffi cient services.
More than thirty years mark the distance between that work and this 
book. Much has changed for the better. The chapters in this collection 
document measures of improved health status and ongoing innovations 
in the provision and coordination of services. There are also several con-
stants from then to now, as this book shows. For instance, we still need 
to understand that health encompasses more than medical care and ill-
ness, and we still need to place these aspects in a broader context of their 
potential underlying determinants, which is the framework this volume 
uses. There is also a continuing connection between health and justice, or 
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fairness. Readers will learn, if they do not already know, that Appalachia, 
as defi ned by the Appalachian Regional Commission, is not a homoge-
neous geographic or economic construct. Central Appalachia remains the 
poorest of the Appalachian subregions. The coalfi elds of eastern Kentucky, 
eastern Tennessee, southern West Virginia, and southwestern Virginia have 
higher rates of poverty and unemployment and lower rates of per capita 
income, labor force participation, and adults with a high school education 
compared with counties in other parts of Appalachia. Not surprisingly, 
Central Appalachia has the largest concentration of what the Appalachian 
Regional Commission refers to as “distressed counties,” so called for their 
chronic poverty, unemployment, low educational attainment, and low per 
capita income.
Other subregions have seen both good and bad changes. Northern 
Appalachia has slipped from its position as the most prosperous subre-
gion, signifying the decline of the country’s “Rust Belt” areas. Southern 
Appalachia, part of the nation’s “Sun Belt,” has assumed the position as the 
most prosperous subregion. It has the most “attainment” counties, based 
on measures comparable to national averages of poverty, unemployment, 
educational attainment, and per capita income. Most of these are subur-
ban counties around Atlanta, Georgia; Greenville and Spartanburg, South 
Carolina; and Winston-Salem, North Carolina.
Thus, economic inequality marks one difference between Appalachia 
and the rest of the country. Readers will learn, however, that there are dif-
ferences in well-being, economics, and health among the subregions of Ap-
palachia, among the Appalachian portions of the thirteen states that make 
up the region, between the Appalachian and non-Appalachian portions of 
these states, between metropolitan and rural counties, and even between 
Appalachian migrants and other residents of Cincinnati. In fact, there are 
greater variations in health and economics among the counties of Appala-
chia than between the region and the rest of the country.
The justice issue arises when we realize that differences in health status 
parallel the economic differences in Appalachia. For example, residents of 
Central Appalachian counties have the highest rate of premature mortal-
ity from heart disease and cancer among those aged 35 to 64 years. Also, 
people living in the distressed counties of Appalachia have the greatest risk 
for diabetes, perhaps because the prevalence of obesity (a risk factor for 
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diabetes) is related to economic status, with distressed counties having 
more obese residents. Not surprisingly, people living in low-income coun-
ties report more life stressors and related mental health problems. This 
volume does not engage in reductionism and victim blaming; it does not 
attempt to pin responsibility for such conditions on some inherent short-
coming of these people—culture, idiosyncratic characteristics, or defi cits 
in social capital. Central Appalachia has more severe health problems pri-
marily because poor health is associated with low socioeconomic status 
and is thus a problem of justice.
The relatively new fi eld of social epidemiology explains poverty and 
health status as social forms, not individual choices. Researchers in this 
fi eld, invoking the work of Émile Durkheim, point to the social environ-
ments of groups that tend to remain different in the same way over time, 
such as the distressed counties of Appalachia. The social environment, in-
cluding the construction of community bonds, infl uences what appear to 
be individual conditions, such as health and illness. Factors within the par-
ticular social environments of distressed counties or urban Appalachian 
neighborhoods do not determine which individuals will be poor or ill; they 
merely indicate that these residents run a greater risk for poverty and ill-
ness, absent an improvement in the social environment.2
These conditions of inequality invariably raise questions about justice, 
but they bedevil theories of justice as well. It is justice to treat all people 
the same, as espoused in the Declaration of Independence or the United 
Nations’ Declaration of Universal Human Rights. It is also justice, how-
ever, to treat people with differences differently, such as providing handi-
capped parking spaces. Therefore, some inequalities may be tolerable. For 
instance, in practical terms, equality may not be possible with regard to 
distance from highly specialized trauma centers or genetics professionals 
(topics touched on in this book). Other unjust conditions may be intoler-
able, such as the differences in “allostatic load” within Appalachian coun-
ties. The combined and cumulative burden on the human body due to the 
“riskscape”—the social, psychological, and physical environmental con-
tributors to health—puts some at greater risk for illness and premature 
mortality than others.
John Rawls famously used disparities in health status and their poten-
tial underlying determinants to formulate a theory of justice. Rawls’s test 
xiv Foreword
to reconcile justice and inequality is simple: If you had no way of knowing 
whether you would have a physical handicap, would you choose to live in 
a world with or without handicapped parking spaces? Conversely, if you 
knew that certain rights were routinely denied or unavailable to people 
based on race, gender, and other factors, would you choose to have any of 
those factors? Justice requires us to remove those inequalities we would not 
choose to endure. When we do not know how we will fare (a veil of igno-
rance) in the distribution of assets and resources, our principles of justice 
are likely to be very different from those we would enact if we knew we 
would derive either advantages or disadvantages from that distribution. 
Choosing from behind a veil of ignorance and being averse to risk, we are 
likely to legitimate only those inequalities (e.g., handicapped parking spac-
es) that meet the needs of those who are less well off.3
This collection removes another veil of ignorance: the link between 
poverty and poor health. This enduring bond suggests that our practice of 
justice defi es Rawls’s premise that inequality is justifi ed only when it ad-
dresses another form of inequality. Indeed, societies construct understand-
ings of cultural and other differences that explain enduring inequalities as 
their defense against principles of justice and equality. The contributors to 
this volume do not invoke pejorative stereotypes or social science sophistry 
to explain and defend the health needs and disparities of the Appalachian 
region. Without these explanations, we are defenseless against claims for 
justice based on these disparities and their underlying determinants. 
These are claims against justice, my friend Square informed me, but 
not the justice of Rawls, or “what would I pick for myself behind a veil of 
ignorance.” Instead, we need another, less hypothetical theory of justice—
the type Martha Nussbaum provides. Her premise differs from Rawls’s, as 
does her effort to bring the real (not hypothetical) and differing conditions 
of people into her theory of justice. “The basic intuitive idea of my version 
of the capabilities approach [to justice] is that we begin with a conception 
of the dignity of the human being, and of a life that is worthy of that digni-
ty—a life that has available in it ‘truly human functioning.’” Nussbaum lists 
ten central human capabilities, including life, bodily health, bodily integ-
rity (including safety), the ability to live with concern for and in relation-
ship to the world of nature, and control over one’s political and material 
environment. Nussbaum’s concern is with an appropriate threshold level 
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of these capabilities for all people in a society, and she assumes “a society 
that does not guarantee these to all its citizens, at some appropriate thresh-
old level, falls short of being a fully just society” (pp. 74–75).4
Naturally, we can have intense debates over the appropriate thresh-
old levels that measure the dignity of a human being in the United States. 
We can set these threshold levels low, as this volume shows has been done 
in Appalachia. Obviously, the lower the threshold, the more inevitably we 
compromise the standard of dignity for those human beings who do not 
meet these levels. Less obviously, the lower the threshold, the more we 
erode the human dignity of those who set or acquiesce to these levels. 
These pages on the health and well-being of Appalachians refl ect the 
values and practices of the United States. There is, of course, much to be 
proud of in these values and practices and in the progress we have made to 
express them more completely. However, these pages also tell us that some 
people in this country remain sick for justice.
Richard A. Couto
Distinguished Senior Scholar
Union Institute and University
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1Introduction
The story of Appalachian health and health care is one of complexity and 
paradox. At various times and in different places throughout the region’s 
history, health care has been the province of herbalists, granny women, 
missionaries, company doctors, nurse practitioners, labor unions, church 
groups, community-based organizations, private practitioners, and state 
and federal governments. At various times and places, the region has expe-
rienced a shortage of physicians, dentists, nurses, health educators, clinics, 
and hospitals. At times, the region has been a repository of underqualifi ed 
and unqualifi ed health practitioners, and it remains an area where a few 
unethical pharmacists and physicians trade in prescriptions for painkillers. 
The Appalachian region is also the place where many effective innovations 
and creative advances in health care have originated.
With nearly 25 million people living in a 205,000-square-mile area, Ap-
palachia has been characterized as a place with pervasive health disparities 
and limited health care infrastructure and services.a It is a region with envi-
ronmental, economic, and social conditions that contribute to poor health 
and substandard health care. Although knowledge about the health of Appa-
lachians and its underlying determinants is growing, much is still unknown.
This volume takes a broad perspective by focusing on the health of all 
Appalachians, both residents of Appalachia and those who have migrated 
from the region. As some researchers have noted, “the facts about health in 
the mountains of Appalachia have been slow to emerge” (p. 1).1 There are 
even fewer facts, mostly outdated, about the health of the millions of peo-
ple who have migrated from Appalachia into urban areas and their descen-
dants. Many of these migrants have settled in or near metropolitan areas 
across the nation, and they may be experiencing health disparities similar 
to those of their rural Appalachian counterparts.
Useful information about the health of Appalachians has yet to be 
compiled in a comprehensive and cohesive manner, limiting the educa-
tion of students, health practitioners, and policy and decision makers. 
This situation has hindered the ability to translate what is known about 
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the determinants of Appalachian health into effective health policy and 
health services delivery. It has also restricted the identifi cation of gaps in 
our knowledge about Appalachian health and limited our understanding 
of the strategies needed to decrease the health disparities affecting rural 
and urban Appalachians.
This volume draws on a multidisciplinary group of researchers and 
clinicians, many of them nationally renowned for their work, to document 
what is known about the health of Appalachians, identify areas in need 
of further investigation, and assess the implications of this knowledge for 
policy development. This introduction sets the stage for these discussions 
by reviewing some of the earlier literature, examining some of the major 
developments in the history of health and health care in the region, defi n-
ing some of the basic concepts related to the topic of Appalachian health, 
explaining some of the key methodologies used, and outlining the overall 
structure of the volume.
Historical Background
An exhaustive listing of historical resources relating to health in Appala-
chia is beyond the scope of this work. However, eight publications themati-
cally similar to this volume illustrate the progress, or the lack thereof, made 
from the 1950s through the early 2000s.b
Report to the Council of the Southern Mountains on Health Care Ser-
vices in the Southern Appalachian Region. Published in 1955, this report 
by the Rural Life Council at the Tuskegee Institute discusses health con-
ditions; the availability of physicians, nurses, dentists, and institutional 
health care services such as hospitals and clinics; and the geographic dis-
tribution of these services in the region (then defi ned as 257 counties). 
In fewer than thirty pages, this highly quantitative analysis identifi es the 
problems and some of the policy issues inherent in the health care systems 
of the southern mountains. What stands out is how diffi cult it was to col-
lect health data at that time, forcing the researchers to be quite innovative. 
At one point, in the absence of any health indicators other than basic mor-
tality data, the report uses “Rejection Rates of White Men Given Selective 
Service Examinations” as a proxy measure for Appalachian health status. 
Though aware of the medical, age, gender, and racial defi ciencies of this 
data set, the researchers considered it the best metric available.
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Although the report found the data on the relative health status of Ap-
palachians to be inconclusive,2 there was no ambiguity about the scarcity 
of health care. Doctors in the southern mountains were carrying heavier 
patient loads than their urban counterparts; they were older and were not 
being replaced by younger physicians. This situation, combined with the 
maldistribution of hospitals and clinics across the region, led the research-
ers to conclude: “The social conscience protests the lack of personnel and 
facilities to provide health care to relieve suffering and to prevent health 
impairment” (p. 25).2
Medical Services for Rural Areas. In this 1957 report, William Mass-
ie, chair of the Council of the Southern Mountains Health Committee, 
presents a case study of health issues in the coalfi elds of eastern Tennes-
see and the steps taken to address them. A health survey of residents in the 
Clear Fork Valley found that although self-reported morbidity rates were 
high, only one-third of respondents had seen a doctor, less than one-third 
had seen a dentist, and none reported a hospital visit in the previous year. 
Among children, “Scurvy and rickets were commonplace. . . . Pyorrhea was 
almost endemic. Decay of teeth far beyond normal was possibly related to 
high carbohydrate diet, frequent use of carbonated beverages and tobacco, 
and lack of prophylactic dental care” (p. 26).3
In cooperation with the state health department, the miners’ union, 
state medical schools, and communities in the Clear Fork Valley, the Ten-
nessee Health Foundation established a central clinic staffed with a public 
health nurse, a doctor, and a part-time dentist. Initial reluctance to use the 
clinic diminished in the face of quality care. Massie notes, “If the former 
medical care of patients with acute illnesses could be rated only as poor, 
the diagnosis and care of chronic or recurrent illnesses had been pitifully 
inadequate” (p. 26).3 The clinic also succeeded because it was organized 
around the health needs and norms of the rural communities it served. 
For example, the wife of a local Baptist minister was hired to assist at the 
clinic. In Massie’s words, “Her understanding of the local social and politi-
cal structure proved particularly useful” (p. 26).3
Appalachia Medicine. Published from 1969 through 1973 by Appa-
lachian Regional Hospitals, this quarterly journal covered a spectrum of 
topics, including health planning and education, physician recruitment, 
management of cardiovascular disease, health effects of air pollution, 
4 Appalachian Health and Well-Being
radiological techniques, treatment of gastrointestinal diseases, alcoholism 
treatment, and “decreasing the incidence of inappropriate prescriptions” 
(p. 78).4 In addition to doctors and nurses, contributors included medi-
cal school faculty, hospital and clinic administrators, public health work-
ers, community-based professionals, and local clergy. Some articles were 
devoted to educating health care providers about their patients’ everyday 
lives—for example, “When Yesterday’s People Become Today’s Patients”5 
or “Life Style of the Coal Miner: America’s Original Hard Hat.”6 Both of 
these articles relied heavily on Jack Weller’s 1966 book Yesterday’s People, 
then considered a key source on Appalachians. Since then, Weller has been 
criticized for promoting stereotypes.
Some articles described model programs, such as the Frontier Nursing 
Service and the Alice Lloyd College Outreach Reserves (ALCOR), which 
recruited student nurses to teach preventive medicine techniques in east-
ern Kentucky. The ALCOR educational effort was clearly a two-way street: 
“At the beginning of the summer the student nurses were asking the su-
pervisor for Lysol, alcohol and other antiseptics, but toward the end of the 
experience they were only asking for soap and water” (p. 113).7
Rural and Appalachian Health. In 1971 the West Virginia University 
(WVU) School of Medicine hosted a conference on rural and Appalachian 
health, and two years later the conference proceedings were published.8 
This compilation of twelve essays and ten sets of comments is an indica-
tor of both the status of Appalachian health care at the outset of the 1970s 
and the prevailing mind-set of the contributors. The focus is on health care 
systems rather than Appalachian health status, and information on the lat-
ter appears to be in short supply. The volume puts rural health care in an 
international perspective and calls for federal policies to address regional 
health problems.
Some contributors remained in the thrall of Weller, however, attrib-
uting Appalachian health problems to “social and cultural isolation” (p. 
41),9 “folk medicine and faith medicine” (p. 59),10 and “individualism, tra-
ditionalism, religious fatalism, action-orientation, and stoicism” (p. 5).11 
In discussing environmental problems in West Virginia, one author in-
vokes a cluster of rural north-central counties and concludes: “Except for 
the increased dangers of animal and insect bites and many types of rural 
accidents, [these counties] have fewer environmental problems than are 
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apparent elsewhere. . . . Stream and air pollution is still minimal in these 
isolated counties” (p. 39).9 This reticence is not surprising. Given its time 
and location, the conference was probably considered quite progressive for 
a state dominated by coal interests.
Apparently, the conference was also too progressive for many in the 
state’s medical hierarchy. A fourth-year WVU medical student expressed 
his disappointment that so “few physicians and instructors from the West 
Virginia University Medical Center [are] attending this conference. Con-
sider that only ten miles away there are about three hundred doctors who 
every day instruct us in what medicine is and what we should do with 
medicine; yet, when they do not seem to be interested in a thing like this 
conference, one really begins to question what it is all about” (p. 146).12
Streams of Idealism and Health Care Innovation. This 1982 mono-
graph by Richard Couto discusses community mobilization around 
health care, principally in Appalachia. Its focus is on community-campus 
partnerships to establish health care centers run by local health councils. 
Here, health services are seen in the context of broader community devel-
opment. In Couto’s words, “it must be understood that a community is 
affected by a wide variety of social factors, and that health care cannot be 
singled out as a single factor to be addressed” (p. 101).13 Over a ten-year 
span, federal support was garnered for rural clinics governed by commu-
nity boards, nurse practitioners gained acceptance at the clinics, primary 
care was given due emphasis, and doctors from the National Health Ser-
vice Corps contributed to a more even distribution of health care pro-
viders. College students and faculty involved in the project learned the 
fundamentals of community initiation and control of health care, positive 
community change beyond health care, and the key role of local leader-
ship development.
At times, neither the power nor the assumptions deeply embedded in 
the health care system allowed for a successful outcome. In one instance 
Couto notes, “the bias of existing medical and political arrangements [was] 
invoked to render community claims of authority over the clinic illegiti-
mate and unenforceable” (p. 109).13 He is particularly critical of enumer-
ating Appalachian cultural characteristics: “These stereotypes are applied 
too broadly and too inaccurately. In many instances the stereotypes serve 
the purposes of those who apply them, by explaining the inadequacies 
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within the status quo in terms of inadequacies of people, rather than our 
institutions, where the fault may truly lie” (p. xvii).13
Health in Appalachia. The University of Kentucky’s Appalachian Cen-
ter sponsored a health-themed conference in 1988 and published the pro-
ceedings the following year.14 In addition to twelve single-page summaries, 
Health in Appalachia includes twenty longer overviews, research reports, 
and demonstration projects. Overview topics include the political econo-
my of Appalachian health and increasing access to health systems through 
fi nance reform. The research and analysis section is highly quantitative, 
with an emphasis on mental health issues. The discussion of demonstra-
tion projects includes those serving children and the elderly, advocating for 
networks and alliances, and promoting health education.
Many of the data analyzed in this publication come from eastern Ken-
tucky or equally localized situations and are extrapolated to all of Appala-
chia. Nonetheless, there are many useful insights in this collection, salted 
with a few lingering stereotypes. Of particular interest is a roundtable of 
four rural physicians frankly discussing the realities of providing health 
care in eastern Kentucky. Their candor is refreshing when it is not alarm-
ing: “I found that in a lot of ways it’s very easy to treat people who are less 
educated, because they don’t question you as much” (p. 41).15 Preceding a 
discussion of fatalism, another doctor comments, “I think there are stereo-
types, and I think they stem from obvious sources. Some of them are still 
there, and some of them aren’t. Some of them are nice, and I hope they 
don’t change” (p. 41).15
Preventing Chronic Disease. In 2006 the National Center for Chron-
ic Disease Prevention and Health Promotion published a special issue of 
this electronic journal focusing on health and health care delivery issues 
in Appalachia. Although these essays are useful and well-intentioned (and 
many are cited in this volume), for the most part, they lack a sense of en-
vironmental connectedness that Wendell Berry so eloquently evokes—for 
example, the interrelationships among agriculture, food, and health or the 
effects of extractive industries on drinking water and health.16
Encyclopedia of Appalachia. A more compelling resource is the sec-
tion on health in the Encyclopedia of Appalachia. Also published in 2006, 
the section covers an eclectic set of topics, including a critical look at 
health systems in Appalachia, the effects of coal mining on workers’ health, 
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community-based health initiatives, and grassroots organizing for health 
care. Missing, however, is any mention of obesity, substance abuse, and 
many of the chronic diseases that disproportionately affect Appalachians.
Health Innovations 
In addition to these research efforts, many collaborative and innovative 
health initiatives have originated in Appalachia. Community- and campus-
based groups working together in the region have engaged in participatory 
health research, substance abuse cessation and treatment, clinical care, and 
advocacy for new health care policies and initiatives. A few examples of 
health care innovations in the region are offered here; others are presented 
as case studies in the chapters that follow.
The Frontier Nursing Service (FNS) was founded in 1925 in Leslie 
County, Kentucky, by Mary Breckinridge. Starting out as the Kentucky 
Committee for Mothers and Babies, the FNS pioneered the practice of 
nurse-midwifery in rural America. In addition to delivering home health 
care on horseback (and later in jeeps), the FNS eventually grew to include 
small clinics in rural areas, a hospital in Leslie County, and the Frontier 
Graduate School of Midwifery. Historian James C. Klotter notes that by 
1965 “the Frontier Nursing Service had performed nearly 15,000 deliveries 
with an obstetrics-related death rate of 11.0 per 10,000 deliveries, versus 
the national average of 36.3” (p. 1643).17
Finding company-provided health care in the Appalachian coalfi elds 
inadequate, the United Mine Workers of America’s Welfare and Retire-
ment Fund built and staffed ten new hospitals in the coal mining areas 
of Kentucky, West Virginia, and Virginia in the 1950s. It also “established 
a new standard of care by combining group practice, preventive servic-
es, and appropriate referrals” (p. 1645)18; this was especially effective for 
black lung patients. When health professionals and community residents 
were brought together on the boards of clinics, they “pioneered in blend-
ing, very often in a stormy way, professional innovations with community-
led health initiatives” (p. 1645).18 Now known as Appalachian Regional
Healthcare (ARH), the organization operates clinics, home health care 
agencies, pharmacies, and hospitals in Kentucky and West Virginia.
An example of community-based and -controlled health care is the 
Mud Creek Clinic. It was founded in Floyd County, Kentucky, in 1972 by 
8 Appalachian Health and Well-Being
Eula Hall, who donated her home for use as a clinic. Burned to the ground 
by an arsonist in 1982, the clinic reopened in an outdoor setting the next 
day. “More than twenty years later, the [new] 5,200 square-foot clinic con-
tinued to serve more than seven thousand patients annually with a staff of 
more than twenty people” (p. 1662).19 The clinic is an example of the de-
termination of grassroots organizations to set up and sustain health care 
initiatives in rural Appalachia.
The Remote Area Medical Volunteer Corps (RAM), founded in 1985 
by Stan Brock and based in Knoxville, Tennessee, is worldwide in scope 
but expends 60 percent of its effort in rural America, including Appala-
chia. RAM offers multiday clinics to provide medical, dental, and vision 
care primarily for the uninsured and underinsured. In addition to meeting 
the immediate health needs of people in places such as Wise, West Virgin-
ia, RAM clearly points to the need for a better system of providing health 
care across the region. RAM founder Brock is described as “impatient with 
those who suggest the people seeking help in Wise are somehow at fault 
and unworthy of care given poor health habits” (p. 4).20 Brock himself says: 
“The rest of the population is not in the best of shape. . . . But in the case 
of the well-to-do and the well-insured, they can afford to take care of it” 
(p. 4).20
Defi nitions and Concepts
Despite the widespread acceptance of a unitary concept of “Appalachia,” 
the region accommodates a wide variety of topographies, economies, eth-
nicities, population densities, social norms, and health risks. Consequent-
ly, several key concepts are used with particular care in this volume. They 
include a defi nition of the region as well as particular interpretations of 
Appalachian poverty, rurality, migrants, culture, community, and folk 
medicine. 
Defi nition of Appalachia. Although there are many competing defi ni-
tions of the region, this volume uses the 2009 defi nition of the Appalachian 
Regional Commission (ARC), which delineates Appalachia as encompass-
ing 420 counties in thirteen states. This is a political defi nition that chang-
es as counties are added or deleted, and it is used for purposes of regional 
planning and implementing economic development strategies. It is also 
useful for analyzing health data, which are most often aggregated at the 
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county and state levels. In those instances in which regionwide data are not 
available, health information from the Appalachian portions of states or 
special aggregations of Appalachian counties are adduced as case studies. 
Appalachia has historically been divided into three subregions (Northern, 
Central, and Southern) by the ARC (map I.1). In November 2009 the ARC 
expanded the number of subregions from three to fi ve based on topogra-
phy, demographics, and economics. Only the three original subregions are 
recognized in this volume because the Northern, Central, and Southern 
categories have been used to analyze nearly all health data to date.
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Poverty. Although economic deprivation is a serious problem in the 
region, poverty is neither universal nor evenly distributed in Appalachia. 
The ARC has devised a county typology involving fi ve categories of eco-
nomic status based on ranges of income, levels of unemployment, and rates 
of poverty: distressed, at-risk, transitional, competitive, and attainment.c
As illustrated in map I.2, people of moderate economic circumstances are 
found in the Appalachian areas of every state, interspersed with pockets 
of relatively well-off people, especially in and near metropolitan areas. 
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Map I.2. County economic status in the Appalachian region. (Map from Appalachian Re-
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Enclaves of people struggling economically are found throughout the re-
gion; however, areas of poverty are clustered in Central Appalachia and in 
Appalachian Mississippi.
Rurality. Appalachia is associated with a largely rural population in 
the public mind, despite the fact that the majority of Appalachians now 
live in metropolitan or urban counties. On average, Appalachia had more 
residents per square mile (114.1) than the United States as a whole (79.6) 
in 2000. But population density is not spread evenly across the region. 
Much of Appalachia’s population is clustered in and around cities such as 
Pittsburgh, Charleston, Knoxville, Chattanooga, and Birmingham; many 
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other Appalachians reside in the vicinity of major metropolitan areas ad-
jacent to the region, such as Atlanta, Cincinnati, Greensboro, and Mont-
gomery. Nevertheless, there are clusters of very lightly populated counties 
(fewer than 50 residents per square mile) in West Virginia and in the Ap-
palachian areas of Pennsylvania, Ohio, Kentucky, Tennessee, Virginia, Ala-
bama, and Mississippi (map I.3). These are among the most rural counties 
in the country.
Although direct access to hospitals, clinics, and physicians is attenu-
ated by the topography of a region known for its valleys, rivers, and moun-
tains, the residents of Appalachia’s rural counties are by no means socially 
or culturally isolated from the rest of the country. Physical access to health 
services may be impeded by long distances or travel times, lack of personal 
or public transportation, or the cost of travel, but rural Appalachians par-
ticipate in the national ethos through extended kinship networks, national 
organizations, travel, the Internet, cable and satellite television, newspa-
pers, magazines, and telephones.
Migrant Urban Appalachians. In addition to the Appalachians living 
in and around the region’s metropolitan areas, there are large numbers of 
migrants and their descendants living in cities outside the federally des-
ignated region. Often referred to as urban Appalachians because of their 
concentrations in large cities of the Northeast and Midwest, many left the 
region during the Great Migration of the twentieth century. Despite the 
passage of time, many Appalachian migrants and their descendants experi-
ence the same heterogeneity in socioeconomic status and health concerns 
as their counterparts who still live in the region.21, 22
Culture. Well-being lies above and beyond the concept of health.23 
When health is simply defi ned as the absence of disease, modern health 
care is often qualifi ed to respond to health needs. But some people see 
their well-being in both physical and social terms, and they defi ne illness 
more broadly than physician-diagnosed and -treated disease. An individ-
ual’s well-being (happiness, satisfaction, independence, close familial and 
community ties, and diminished stress) may in fact require the avoidance 
of health care providers who are ineffective, incomprehensible, unafford-
able, or otherwise detrimental to their patients’ well-being.
Conversely, owing to a lack of refl ection on their own assumptions and 
behaviors, health care providers frequently attribute underutilization or 
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noncompliance to some aspect of a patient’s “culture.” In its extreme form, 
this mind-set can lead from passive stereotyping to active discrimination 
because people with unhealthy lifestyles are sometimes seen as “largely re-
sponsible for their own health status—have in fact chosen it. If so, then 
the justifi cation for collective intervention, even in the provision of health 
care, becomes less clear” (p. 42).24 Clearly, the notion of culture is a power-
ful concept in health care and requires careful consideration.
Where Appalachians are concerned, the concept of culture has often 
been vitiated by indiscriminate use of the term and vague referents. Even 
when Appalachian character traits or values are specifi ed, they may be 
overly generalized or slanderously stereotypic. History, geography, geol-
ogy, and the environment, along with social, political, and economic fac-
tors, are important considerations in Appalachian health outcomes, but 
they are too often confl ated under the all-encompassing rubric of culture.
Appalachian culture is frequently adduced as a nebulous explanatory 
variable in the region’s health status, but the science available to reinforce 
this position is scarce. To argue for a “mountain culture” in the coalfi elds or 
for a specifi c “rural culture” in Appalachian Ohio, for instance, one would 
have to specify the topic very carefully and document it thoroughly with 
relevant studies.25 In those instances in which this research has been car-
ried out, generalizing it to a wider area or to a larger population within 
the region remains problematic. In short, it is diffi cult to conceive of an 
accurate statement of “culture” for some 25 million people living in thir-
teen states, especially given the high annual turnover rate in the population 
through in- and out-migration. 
This is not to say that local cultures do not exist. These cultures are 
present, particularly in rural Appalachia, just as they are in the fi eld of 
medicine. In both cases, they are usually belief and behavior sets tied to 
specifi c areas in Appalachia or to specifi c locations within health care sys-
tems. Unfortunately, Weller’s generalizations about Appalachians,26 which 
even he came to doubt, still infect some contemporary thinking. These 
broad statements, usually summed up as defi nitive character traits and at-
tributed to culture, are not used in this volume. In the words of medical 
psychologist Ellen Corin, “social and cultural variables are not reducible to 
a few discrete indices. Social and cultural environments have to be seen as 
systems of interacting variables and processes” (p. 119).27 This approach to 
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understanding the collective dimension of life in rural Appalachia is rein-
forced by anthropologists Elvin Hatch28 and Susan Keefe29, 30 in their stud-
ies of how Appalachians are continuously incorporating various aspects of 
modernity into their lives.
The challenge has been to fi nd a balance between a bias toward cultur-
al universality (there is no particularly “Appalachian” culture), on the one 
hand, and cultural exceptionalism (lists of specifi c cultural characteristics), 
on the other. This volume takes a pluralist stance that allows for both a 
biomedical and an ethnomedical approach to Appalachian health, without 
uncritically privileging either.
Community. The role of local communities in health care is another 
ambiguous concept. Community involvement is sometimes seen as a pana-
cea and may be given a romantic (or at least an unrealistic) status in health 
care research and delivery. In some instances, community participation is 
used as a mere token, praised in theory but ignored in practice. At other 
times, the role of community is ignored owing to the belief that it lacks the 
scope and capacity to be of use in addressing health issues. Community-
based organizations are dismissed as being oppressive, xenophobic, and 
parochial in their approach to health care.
None of these perspectives is accepted in this volume. Community 
involvement has worked too well and for too long to be easily dismissed 
in any discussion of health in Appalachia: “shared experiences in places, 
which form part of our identities, can be, and certainly are, mobilized to 
fi ght against collective threats and [for] collective goals” (p. 681).31 Many 
in the region, however, understand the persistence and diligence required 
to mount successful participatory research or useful local health programs. 
Members of these local groups and community organizations are slow to 
romanticize the diffi culties and barriers they have encountered.
The stance on community in this volume is based on two principles: 
(1) resolution of Appalachian health issues is best undertaken with full 
community participation, including decision making, and (2) community 
groups function best when they look beyond the local to make decisions in 
a wider context of social, economic, and scientifi c connections. Communi-
ty-based participation is neither valorized nor rejected, but its central role 
in providing insight and effectiveness to health care systems serving Appa-
lachians is recognized and accepted.
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Folk Medicine. Home nostrums and folk remedies are frequently as-
sociated with Appalachian health behaviors in the popular mind. How-
ever, improvements in transportation and communication throughout the 
twentieth century sharply decreased Appalachians’ knowledge of and reli-
ance on folk diagnoses and remedies. Appalachians are now no more or less 
likely to use home remedies than other similar socioeconomic groups, and 
they appear to use over-the-counter medications for self-treatment at the 
same rate as other groups.32 Today, substance abuse may be the most pro-
nounced and deleterious self-medicating behavior among Appalachians.
In the past, specialized terms for certain physical conditions were used 
in parts of the region, and a few are still used today, especially by older Ap-
palachians. With a little care, terms such as “high blood” or “nerves” need 
not interfere with effective communication and patient care. In analyz-
ing research on this issue, anthropologist Anthony Cavender notes, “the 
language of health and illness in Southern Appalachia would not inhibit 
communication between health care provider and patient if the health care 
provider simply took the time to ask a few questions for clarifi cation” (p. 
182).32
Faith healing may be considered under the rubric of folk medicine and 
is also frequently associated with Appalachian health behaviors. Clinical 
observations of rural Appalachians indicate that most have fully integrated 
modern medicine with their trust in the healing powers of religious beliefs 
and practices. Like many other Americans, Appalachians continue to pray 
and engage in religious rites aimed at healing to complement the interven-
tions of medical science.
The preceding concepts are presented here to avoid repetition in the indi-
vidual chapters. Nonetheless, some background material is repeated in the 
chapters because an edited volume is rarely read cover to cover. Given that 
readers tend to select topics of interest, each chapter is meant to stand on 
its own to the extent possible.
The defi nitions and concepts presented here do not indicate that an 
orthodoxy has been imposed on the contributors to this volume. The at-
tentive reader will fi nd differing aggregations of subregions and various 
interpretations of particular health or social conditions. Most of these dif-
ferences are driven by necessity (most data were collected when the region 
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had fewer than 420 counties or fewer than fi ve subregions) or by the specif-
ic timing or particular methodology of the research cited. In some instanc-
es, the same data are interpreted from different perspectives—for instance, 
the effects of substance abuse on lifestyle, mental health, and oral health. 
Just as there is heterogeneity across the region, this volume refl ects the het-
erogeneity of Appalachian health research and analysis.
Minority Health
There are important Appalachian subpopulations (e.g., African Ameri-
cans, Hispanics, Eastern Band Cherokee) and health cohorts (e.g., those 
with HIV/AIDS) that are not discussed in this volume. Although women’s 
health is reasonably well represented here, many other subgroups in Ap-
palachia are not. This is not an intentional omission; it is caused by an 
unfortunate lack of reliable regional data on these populations. Method-
ological strategies of random sampling do not routinely lead to reliable 
information on small groups. For example, African Americans constitute 
8.2 percent of the Appalachian population, Hispanics 2.0 percent, and Na-
tive Americans 0.3 percent. These groups are largely urbanized, clustered 
in cities such as Knoxville, Chattanooga, Pittsburgh, Birmingham, and the 
suburbs of Atlanta. Relatively small numbers live in the rural counties of 
the region, where health disparities are most pronounced.33
The fact that these groups are hard to count does not mean they should 
be omitted from the region’s health profi le. Some of the research method-
ologies and policy suggestions in this volume directed at identifying Appa-
lachians in urban areas can help rectify this lack of meaningful data on the 
region’s minorities and smaller health cohorts.
A Note on Methodology
Some of the data presented in this volume were obtained through tele-
phone surveys. Although telephone interviewing enables data to be col-
lected from geographically dispersed persons at a relatively low cost and in 
a less time-consuming manner, the validity of the resulting data is depen-
dent on a number of factors, including the quality of the questionnaire’s 
design and administration, the manner in which the sample of potential 
interviewees is selected, and the representativeness of the fi nal sample 
of individuals interviewed. This last factor is often a concern, given the 
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number of persons without telephones and the diffi culty of reaching re-
spondents due to the increasing use of answering machines to screen calls, 
caller ID, privacy managers, and cell phones. Nationally, as well as in Ap-
palachia, telephone availability in rural areas is becoming less of a problem. 
In fact, the proportion of homes with telephones in Appalachia increased 
from 71 percent in 1960 to 97 percent in 2000, with Appalachian fami-
lies having similar access to phones as families living outside the region.34 
The growth in cell phone–only usage and the development of more so-
phisticated technologies for screening calls will continue to pose challeng-
es for researchers trying to perform valid telephone surveys. Nevertheless, 
well-conducted telephone surveys can obtain representative samples of the 
population of interest and provide accurate data about the health and well-
being of Appalachians.
Organization of This Book 
Evans and Stoddart23 argue that well-being and prosperity involve a dy-
namic interplay between the health and functioning of individuals and the 
health care system serving them. Although the ultimate objective of the 
health care system is to reduce and prevent disease, the system also inter-
acts with genetic infl uences and the social and physical environments to 
determine the biological and behavioral responses of individuals. These 
responses not only have an impact on the onset or avoidance of disease as 
defi ned by the health care system; they also affect the health of individuals 
and their sense of well-being. Thus, to gain insight into the health status 
of rural and urban Appalachians, this volume examines their health and 
well-being from the perspective of potential underlying determinants—
genetics, environments, lifestyles, and health care systems—as well as the 
various diseases and conditions that affect health and well-being: heart dis-
ease, diabetes, obesity, cancer, kidney disease, trauma, mental health, sub-
stance abuse, and oral health.d
Part I examines the genetic, environmental, behavioral, and systemic 
determinants of Appalachian health. Myers and Baugh discuss the genetic 
infl uences on health and the role of the family health history in ascertain-
ing genetic risk. They provide evidence that dispels the lingering myth of 
frequent consanguineous marriages among Appalachians and argue for 
further studies on the prevalence and interaction of genetic risk factors, 
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particularly given the socioeconomic and environmental living conditions 
of many Appalachians.
Appalachia is faced with a number of environmental issues related to 
the extraction of its abundant natural resources such as natural gas, coal, 
and timber. Hendryx examines the health threats associated with Appala-
chia’s physical environment and their impact on the population’s health. 
He recommends policies and programs to restore the physical environ-
ment for the promotion of public health.
Knight explores the notion of an Appalachian health lifestyle and dis-
cusses the underlying determinants and health effects of one particular 
lifestyle behavior: tobacco use. While arguing that no unique Appalachian 
health lifestyle has been found—and may never be found across a politi-
cally defi ned area—she concludes that more research is needed before the 
search is abandoned.
The central thesis of the chapter by Halverson and associates is that the 
underlying cause of poor health outcomes in the Appalachian region is the 
general absence of community-linked and community-responsive systems 
of health care. They enumerate four propositions for the effective resolu-
tion of health disparities among Appalachians and discuss them in detail.
Part II describes the current status of Appalachian health relative to 
specifi c diseases and conditions. McCracken and Firesheets address heart 
disease, the leading cause of death in the United States and in Appalachia, 
and point out the disparities in heart disease mortality and morbidity that 
exist between the region and the rest of the country.
Noting the prevalence of diabetes in Appalachia, Denham analyzes the 
health disparities linked to diabetes among residents of the region. She em-
phasizes the importance of diabetes self-management within the context 
of the family environment and presents several models for family-focused 
diabetes education.
Using data from national, state, and regional sources, Chubinski and 
Carrozza examine obesity, one of the major health issues facing Appa-
lachian youth. Although a number of factors may contribute to obesity 
among Appalachians, the authors analyze the link between food scarcity 
and obesity in both rural and urban areas.
Focusing on the four leading anatomic sites of cancer and the two can-
cer sites for which screening tests exist, Fisher and colleagues describe the 
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existing disparities in cancer incidence, prevalence, mortality, and screen-
ing behaviors, as well as cancer-causing behaviors and access to care. They 
present the Appalachian Community Cancer Network as a model for ad-
dressing these disparities.
Weaner and Schmidt examine chronic kidney disease, which is a silent 
killer of many Appalachians. Though arguing that the prevalence of kidney 
disease is diffi cult to assess in Appalachia, they present evidence of elevated 
risk factors for persons living in the region and discuss West Virginia’s ef-
forts to improve disease awareness and care.
Appalachians face unusual challenges related to occupational and rec-
reational activities that expose them to a high risk of injury. Procter and 
colleagues discuss the problem of injury in Appalachia, including the role 
of trauma systems in caring for the injured and the inadequate develop-
ment of these systems in rural areas.
Keefe and Curtin provide a detailed discourse on the mental health 
challenges in Appalachia from an ethnomedical perspective. They examine 
the prevalence of mental illness in Appalachia; the social, behavioral, eco-
nomic, and ecological stressors affecting mental health; local knowledge 
about mental health and illness; coping strategies for dealing with adver-
sity; help-seeking behavior; and mental health services in the region.
Substance abuse has become a major concern in Appalachia. Dunn, 
Behringer, and Bowers discuss the prevalence and health consequences, 
infl uencing factors, community response, and prevention and treatment 
of substance abuse in rural Appalachia. They argue for community-based 
programs to address the problem and describe a number of promising 
initiatives.
Often considered a sentinel marker of overall health status, oral health 
has become an area of critical importance. McNeil, Crout, and Marazita 
provide insight into the issues surrounding oral health in Appalachia; they 
also discuss the work being conducted by the Center for Oral Health Re-
search in Appalachia.
Part III presents issues, techniques, and outcomes of health research 
conducted among Appalachian migrants and their descendants living in 
urban areas. The accurate identifi cation of Appalachians is critical for de-
termining the existence of health disparities affecting them as a distinct 
population subgroup. Ludke and colleagues analyze the results of several 
20 Appalachian Health and Well-Being
different approaches to identifying people of Appalachian heritage in the 
Greater Cincinnati area. Then Ludke, Obermiller, and Horner examine 
the health status and underlying health determinants of the urban Appa-
lachian population in the Greater Cincinnati area. Their fi ndings indicate 
that, relative to non-Appalachians, urban Appalachians are at greater risk 
for a number of health disparities.
Addressing the problem of health disparities in an effective and ef-
fi cient manner requires community involvement in identifying critical 
issues and appropriate solutions. Brown presents examples of community-
based participatory research methods applied by the urban Appalachian 
community in Cincinnati to investigate health issues of local concern.
This volume provides insight into the health of Appalachians, both 
rural and urban. It also identifi es future research efforts and policy direc-
tions that can serve as the foundation for improving the well-being and 
prosperity of a population that continues to experience some of this na-
tion’s greatest health and economic disparities. As stated by Markus, Plaut, 
and Lackan, “When it comes to what gives rise to the good life and a global 
sense of well-being, place matters” (p. 614).35 This point is illustrated by 
the mapping of the Gallup-Healthways Well-Being Indexe across the entire 
United States.36 Looking at this map, one is immediately drawn to the large 
cluster of congressional districts with some of the nation’s lowest well-
being—an area comprising most of the Appalachian region. If this work 
was replicated in urban areas such as Chicago, Detroit, and Cincinnati, 
akin to the work by Maloney and Auffrey37 in identifying the social areas 
of Cincinnati, similar variations might be discovered, with those neighbor-
hoods that are traditional Appalachian migration destinations having the 
lowest well-being. As argued by Evans and Stoddart,24 well-being, or one’s 
satisfaction with life, is strongly infl uenced by one’s health and many of the 
underlying determinants of that health.
Notes
a. The National Institutes of Health defi nes health disparities as “differences in 
the incidence, prevalence, mortality, and burden of diseases and other adverse health 
conditions that exist among specifi c population groups in the United States.”38
b. These materials include a sampling of publications from six decades, be-
ginning in 1950. This cross section includes monographs, editions, serials, refer-
ence materials, and conference proceedings to refl ect the broadest perspective on 
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contemporary regional health available at the time. Both quantitative and qualita-
tive research are represented, as are the perspectives of community-based observ-
ers and professional health care providers.
c. According to the ARC, “County economic status is determined by an index-
based county economic classifi cation system to identify and monitor the econom-
ic status of Appalachian counties. The system involves the creation of a national 
index of county economic status through a comparison of each county’s averages 
for three economic indicators—three-year average unemployment rate, per capita 
market income, and poverty rate—with national averages. The resulting values 
are summed and averaged to create a composite index value for each county. Each 
county in the nation is then ranked, based on its composite index value, with high-
er values indicating higher levels of distress. Each Appalachian county is classifi ed 
into one of fi ve economic status designations, based on its position in the national 
ranking. Distressed counties are the most economically depressed counties. They 
rank in the worst 10 percent of the nation’s counties. At-Risk counties are those at 
risk of becoming economically distressed. They rank between the worst 10 percent 
and 25 percent of the nation’s counties. Transitional counties are those transition-
ing between strong and weak economies. They make up the largest economic sta-
tus designation. Transitional counties rank between the worst 25 percent and the 
best 25 percent of the nation’s counties. Competitive counties are those that are 
able to compete in the national economy but are not in the highest 10 percent of 
the nation’s counties. Counties ranking between the best 10 percent and 25 per-
cent of the nation’s counties are classifi ed competitive. Attainment counties are the 
economically strongest counties. Counties ranking in the best 10 percent of the 
nation’s counties are classifi ed attainment.”39
d. Following Evans and Stoddart’s terminology, this volume uses the phrase 
health determinants, but caution is advised. This is a very mechanistic approach to 
health conditions that may be affected by more variables (i.e., determinants) than 
are identifi ed here. Moreover, there is no information on the relative proportions 
of the determinants’ individual contributions to Appalachian health status. Read-
ers may want to consider them more as contributing factors than defi nitive causes.
e. For the last three years, Gallup has called 1,000 randomly selected Ameri-
can adults each day and asked them about indicators of their quality of life. The 
Well-Being Index measures six domains of well-being, each of which is based on 
the scientifi c study of responses to the survey questions. The six domains are life 
evaluation, emotional health, physical health, healthy behavior, work environ-
ment, and basic access.36
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Part I 
Appalachian Health Determinants
To better understand the background factors affecting the health of the 
region’s population, this part examines some of the most misunderstood 
aspects of Appalachian health, including genetic predisposition, individual 
lifestyle behaviors, and the social and cultural dimensions of health. The 
system of providing health care to Appalachians is also scrutinized here, as 
well as the health effects of severe environmental pollution in some areas 
of Appalachia.
These chapters lay to rest the notion of inbreeding, stereotypically at-
tributed to Appalachians; question whether there is really an overarching 
“Appalachian lifestyle”; and provide a nuanced look at health behaviors 
and beliefs in some parts of the region by avoiding a simplistic accounting 
of Appalachian cultural characteristics. Taken together, these chapters can 
put health care providers on a much fi rmer footing with their Appalachian 
patients who are seeking better health and a sense of overall well-being. 
The chapters on health systems and the environment will be of particular 
relevance to policy makers interested in addressing these large-scale issues.
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Genetic Contributions to Health 
Melanie F. Myers and Carol S. Baugh
Genetic factors are well-recognized contributors to the overall health of 
populations; however, their contribution to the incidence and prevalence 
of health conditions in the Appalachian population has not been system-
atically studied. This dearth of information may be due to the underrecog-
nition of genetic conditions owing to the absence of systematic health 
surveillance systems in Appalachia; limited access to health care servic-
es and, specifi cally, to genetic specialists; lack of education among health 
professionals about genetic conditions; and limited investment in social 
capital, resulting in restricted resources and competing health and other 
priorities.1, 2 The economic and demographic diversity in Appalachia com-
pounds the diffi culty of ascertaining genetic contributions to health in the 
region, as well as among those who have migrated elsewhere.3, 4 Given the 
heterogeneity of Appalachia, there is likely to be a substantial amount of 
genetic diversity.
This chapter describes what has been published about the genetic in-
fl uences on health in Appalachia. It begins with a brief overview of the 
health of Appalachians, followed by a review of the common inheritance 
patterns of genetic conditions. The main focus of this chapter is use of 
the family health history as a health promotion tool to capture shared en-
vironmental, behavioral, and genetic risk factors. Two components of-
ten included in a family history are ethnic origins and the prevalence of 
consanguinity—that is, individuals’ relatedness through shared common 
ancestors. General challenges in assessing the genetic contribution to com-
mon chronic diseases are addressed at the end of the chapter, along with 
a discussion of the need for additional genetic studies and policy actions.
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Health in Appalachia
Although there are limited data about genetic contributions to health in 
Appalachia, inferences can be drawn from information on mortality rates 
and disease prevalence. Health disparities have been well documented in 
rural Appalachia and are exacerbated by geographic, historical, and socio-
economic factors.5, 6 As a whole, the Appalachian region experiences higher 
mortality than the non-Appalachian United States with respect to heart 
disease, cancer, stroke, chronic obstructive pulmonary disease, and diabe-
tes.3, 7 According to a 2004 Appalachian Regional Commission report,3 high 
death rates due to heart disease are predominant in the Central and South-
ern subregions, whereas high death rates due to cancer are predominant 
in Central Appalachia alone. With the exception of white women aged 35 
to 64 years, Appalachians have higher breast cancer death rates than non-
Appalachians. Colorectal cancer death rates for white men and women are 
higher in the Southern subregion. The Appalachian region also has higher 
lung cancer death rates than elsewhere in the United States. High death 
rates from stroke are predominant in the Southern subregion, whereas 
high death rates among whites from chronic obstructive pulmonary dis-
ease are predominant in the Central subregion. High death rates due to 
diabetes are predominant in the Central and Northern Appalachian subre-
gions. It is worth noting that heart disease, stroke, and cancer are all mul-
tifactorial conditions. Higher rates of obesity and smoking, lower rates of 
physical activity, and environmental exposure to coal mining, for example, 
undoubtedly contribute to the high death rates among Appalachians,3 as 
do poor socioeconomic conditions such as poverty and the lack of health 
insurance.5 Although efforts are under way to learn how genetic suscep-
tibility infl uences the occurrence of common multifactorial diseases, this 
area of study is still nascent.
Inheritance and Genetic Conditions
To appreciate how genetics can contribute to health in individuals and pop-
ulations, a general understanding of genes and chromosomes and the dif-
ferent categories of genetic conditions is essential. Genes, which are made 
up of DNA (deoxyribonucleic acid), are the basic units of inheritance.8 
Each person has two copies of a gene—one inherited from each parent. 
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Genes and DNA are further packaged into structures called chromosomes. 
Like genes, chromosomes come in pairs, with one chromosome in a pair 
inherited from each parent. Typically, each individual has forty-six chro-
mosomes (twenty-three inherited from each biological parent). The fi rst 
twenty-two pairs of chromosomes are called the autosomes and look the 
same in males and females. The sex chromosomes are the twenty-third 
pair. Females have two copies of the X chromosome, while males have one 
X and one Y chromosome.8
Mutations are changes in the DNA sequence that makes up a gene. 
These gene changes can be inherited and passed on from generation to 
generation (germline mutations), or they can be acquired during a per-
son’s lifetime (somatic mutations) as a result of environmental factors such 
as ultraviolet radiation or pollution. Somatic mutations are not passed on 
to the next generation.8 Not all genetic changes or mutations cause disease 
or are harmful to health. Some genetic changes are neutral, and some can 
be protective. Mutations associated with disease can be inherited as single-
gene disorders, or they can increase the risk of disease, as seen in multifac-
torial conditions.
Variations can also occur in the number of chromosomes or the amount 
of chromosomal material a person inherits. Inheriting too many or too few 
chromosomes, or inheriting only parts of chromosomes, can cause prob-
lems with growth, development, and function of the body’s systems.8
Genetic conditions are often categorized into single-gene disorders, 
chromosomal disorders, and multifactorial or complex disorders.9 Mito-
chondrial conditions are less common, but inherited DNA variations in 
mitochondria are useful in determining ancestry.
Single-Gene Disorders. Single-gene disorders are the result of disease-
causing mutations within a single gene. Though individually rare, there 
are more than 6,000 known single-gene disorders that occur in about 1 out 
of every 200 births.10 One common inheritance pattern involving single-
gene disorders is autosomal recessive, whereby two mutations on the au-
tosomal chromosomes are inherited (one in the copy of the gene from the 
mother, and one in the copy of the gene from the father). Examples of au-
tosomal recessive conditions include cystic fi brosis, sickle cell anemia, and 
Tay-Sachs disease.
Single-gene disorders, particularly autosomal recessive disorders, may 
30 Myers and Baugh
occur more often in certain ethnic groups or among children of related 
individuals. Children of related individuals have a higher risk of inher-
iting an autosomal recessive condition because they are more likely to 
inherit the same deleterious mutation from a common ancestor. Con-
sanguinity involves mating between two individuals known to be relat-
ed by blood. Inbreeding occurs if individuals from a small population 
tend to choose their mates from within the same population for social, 
geographic, or religious reasons. Parents may consider themselves un-
related but still share common ancestors.11 Thus, ethnic origins and the 
amount of inbreeding or consanguinity within a population are key fac-
tors in determining the contribution of genetics to health conditions in 
that population.
Chromosomal Disorders. Chromosomal disorders are caused by extra 
or missing chromosomes or parts of chromosomes rather than errors in a 
single gene. The chance of having a child with a chromosome problem is 
not increased in consanguineous unions.12 The chance of having a child 
with a chromosome problem increases as a woman gets older. Perhaps the 
best known chromosomal disorder is Down syndrome, which occurs when 
there is an extra copy of chromosome 21 (there are three copies of chro-
mosome 21 instead of two copies).13
Multifactorial Disorders. Many common health problems run in 
families but are not inherited in the patterns characteristic of single-gene 
disorders. Multifactorial or complex conditions are caused by a combina-
tion of genetic, environmental, and behavioral factors and are much more 
common than single-gene or chromosomal disorders. With multifactorial 
conditions, an underlying genetic susceptibility is not suffi cient to cause 
disease. The presence of many different genes in addition to environmen-
tal factors, such as exposure to hazardous chemicals, and a poor diet may 
all be required for a multifactorial or complex condition to occur.14 In ad-
dition to shared genetics, it is not unusual for family members to share 
similar environmental risks such as diet, alcohol, or tobacco use (including 
smokeless tobacco).
Conditions inherited in a multifactorial manner are more likely to 
contribute to the overall health of a population than are single-gene or 
chromosomal disorders. Examples of multifactorial conditions include 
coronary heart disease, diabetes mellitus, cancer, schizophrenia, obesity, 
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asthma, spina bifi da, and nonspecifi c developmental delay.15 Inbreeding 
can also affect the occurrence of multifactorial conditions, since individu-
als who share common ancestors may inherit the same predisposing fac-
tors associated with complex conditions. Traits such as height, eye color, 
and skin color are also inherited in a multifactorial manner.
Ascertaining Genetic Risk through Family Health History
Although efforts are under way to elucidate the interactive effects of genes 
and the environment in causing disease, family history is currently the 
most effective and readily available genomic tool that captures shared envi-
ronmental, behavioral, and genetic contributors to disease. A family health 
history includes biological relationships and medical data,16 and it can help 
identify individuals and families at increased risk for disease and risk fac-
tors for diseases such as obesity, high cholesterol, and hypertension. A fam-
ily health history can be used to determine inheritance patterns, calculate 
risks, decide on medical management and testing strategies, distinguish 
genetic from other risk factors, and identify medical screening needs and 
health promotion recommendations for healthy individuals. The family 
health history can also be used as an educational tool for individuals and 
family members.16 Increased awareness of family history can help promote 
health and prevent disease if those at risk adopt healthier lifestyles and 
undergo screening tests. These tests are important to detect disease early, 
when it is most treatable, and to detect treatable risk factors to prevent 
disease.
A family health history can identify risk factors for chronic diseases, 
but it is underutilized by clinicians and consumers.17–20 Educating con-
sumers about the benefi ts of family histories can empower individuals, 
allowing them to play a more active role in their own health care and con-
sequently improve their health and prevent disease.18
Health-related studies in Appalachian communities suggest that in-
dividuals are aware that a family health history can identify risk factors 
for disease and that those with a particular family history should under-
go screening for familial diseases. Appalachian women participating in fo-
cus groups in West Virginia recognized that a family history of cancer is 
an indication for more frequent cancer screenings.21 In addition, surveys 
of Appalachians attending churches in the Ohio Valley region of western 
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West Virginia found a strong association between having a family history 
of colon cancer and having a colonoscopy.22 How family history relates to 
the intention to undergo genetic testing (for conditions for which such 
testing is available) among Appalachians is unclear. In a social survey of 
adults using random-digit dialing in Kentucky, Kelly and coauthors23 re-
ported that a family history of cancer is not associated with an intent to 
undergo genetic testing for inherited cancer susceptibility syndromes, but 
greater worry about hereditary cancer is associated with greater intentions. 
Appalachian respondents reported greater worry than non-Appalachian 
respondents.23
Wallace and associates24 asked urban Appalachian women how they 
intended to use the family histories they recorded during two educational 
sessions. Seventy-eight percent of the ninety-two women said they intend-
ed to share their family histories with their health care providers.24 Those 
with a high risk of cardiovascular disease were more likely to share their 
family histories with providers than those at average risk.25 Other intended 
uses of the family history included eating healthier (70 percent), becom-
ing more active (54 percent), getting a checkup (40 percent), and trying 
to stop smoking (38 percent). Although actual behavior change was not 
recorded as part of this demonstration project, the results suggest that ur-
ban Appalachian women may be more likely to take steps to improve their 
health after learning about and recording their family health histories.24 
Family history is a readily accessible genomic tool that can lead to im-
proved health and fewer acute or chronic diseases through early detection 
or risk reduction. 
Ethnicity
Ethnicity or ancestral origin is an important component of a family health 
history at both the individual and the population level because, as pre-
viously mentioned, some genetic conditions occur more often in certain 
ethnic groups. For example, Tay-Sachs disease, Niemann-Pick disease, 
Gaucher disease, and Bloom syndrome are known to occur more often 
in individuals of Ashkenazi Jewish descent. Sickle cell anemia and oth-
er hemoglobinopathies are more common among individuals of African 
American ancestry, whereas familial Mediterranean fever, ß-thalassemia, 
and glucose-6-phosphate dehydrogenase (G6PD) defi ciency often affect 
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individuals of Mediterranean ancestry. Phenylketonuria and cystic fi bro-
sis are more common among people of English and Scottish ancestry, and 
α-thalassemia occurs more often in individuals from Southeast Asian, 
Cambodian, Chinese, Filipino, Laotian, and Vietnamese backgrounds.26 
When a new population is established by a small number of individuals 
from a larger population, there is a loss of genetic variation. Any genetic 
variations present in the “founder” population are likely to become more 
common in the new population. In addition, genetic changes that occur by 
chance are more likely to impact the health of a small population than a 
large population.
Since certain ethnic groups are at increased risk for specifi c genetic 
conditions, ethnic origin is important in understanding whether individu-
als from Appalachia are at increased risk for genetic conditions. Although 
most Americans perceive Appalachia as a homogeneous region inhabited 
primarily by Caucasians, this is a common misrepresentation. While schol-
ars may debate the percentages of the various ethnic groups that make up 
Appalachia, they agree that the region, from fi rst European contact to the 
present, has always been diverse.
As Caucasians moved into the Appalachian Mountains in the 1700s, 
they encountered an already diverse region made up of a variety of Native 
American tribes, clans, and family groups. What is not commonly appreci-
ated is the assortment of European and other populations that entered the 
area. Three hundred years ago, Scots-Irish, German, and English Europe-
ans, as well as Africans, began to venture into Appalachia. Each group in-
termarried with the existing culture (in this case, various Native American 
groups), creating an assortment of subcultures and genetic admixtures. 
The same story played out again with the arrival of southern and eastern 
Europeans, followed by those from Latin America, Mexico, Asia, and the 
Middle East. Because of the assortment of ethnicities in the Appalachian 
area, there are no clear increased risks for genetic diseases based on com-
mon ancestry. Rather, any risks are specifi c to the many countries of origin 
of the Appalachian people.27, 28
The Melungeons are an ethnic group of mixed ancestry associat-
ed with certain areas of Appalachia, most notably northeastern Tennes-
see, southwestern Virginia, and southeastern Kentucky. Often considered 
a “mysterious” people who defy placement in a defi ned racial category, the 
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Melungeons have been characterized by anthropologists and others as “tri-
racial isolates” with a mixture of European, black, and Native American 
ancestry.29 Theories of the origins of the Melungeons are varied,30 and de-
scriptions of their physical characteristics have been inconsistent. Today, 
identifi cation as Melungeon or as being of Melungeon ancestry seems to 
be based on self-reports and identifi cation with certain surnames and geo-
graphic regions.31
Genetic research among individuals claiming Melungeon ancestry has 
focused primarily on trying to discover their ancestral origins through 
gene frequencies and DNA analysis. Pollitzer and Brown32 suggest that 
blood type gene frequencies among the 177 Melungeons they studied are 
most similar to that of Europeans, with some Native American or African 
admixture. Guthrie33 used the same sample to compare worldwide gene 
frequency distributions in fi ve major blood group systems. He suggests the 
Melungeons’ ancestors came from the Mediterranean region and coastal 
Europe, although he admits their ancestry could be English and African 
American, based on the same data. As evidence of a Mediterranean origin, 
Hirschman30 describes several single-gene disorders that occur more often 
among both Melungeons and individuals of Mediterranean descent. These 
include Behcet’s syndrome, Machado-Joseph disease, familial Mediterra-
nean fever, sarcoidosis, and thalassemia. Furthermore, Hirschman suggests 
that selective mating within Melungeon bloodlines perpetuated these ge-
netic conditions.30 However, the lack of surveillance and data on the in-
cidence and prevalence of these genetic conditions among Melungeons 
makes it diffi cult to appreciate their impact in this population.
Winkler31 summarized the research conducted to determine the Me-
lungeons’ ethnicity through the analysis of mitochondrial DNA and 
concludes that DNA studies among 120 individuals self-identifying as Me-
lungeon suggest they are “primarily of European descent, with some Native 
American and African-American ancestry. Some Melungeons have genetic 
sequences matching the Siddis of northern India, others refl ect a Turkish 
or Syrian ancestry, some possess all of these genetic sequences, and oth-
ers refl ect only the ‘generic’ European genes” (p. 240).31 It appears that the 
Melungeons, like the rest of Appalachians, have no uniform genetic back-
ground. Instead, they are a mixed ethnic population with varying degrees 
of admixture.
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Consanguinity
The degree of consanguinity and inbreeding within a community is an-
other important clue in assessing inherited disease risk, particularly au-
tosomal recessive conditions. As noted earlier, individuals who are related 
or from the same small population may be more likely to inherit the same 
autosomal recessive mutation from a shared ancestor.16 Communities may 
be more likely to experience inbreeding if opportunities for out-migration 
or in-migration are limited.
Consanguineous unions have been and remain a commonly accepted 
practice in many cultures. In parts of Asia, Africa, and the Middle East, 20 to 
60 percent of marriages are between cousins.11, 12 Attitudes toward consan-
guineous marriage often refl ect long-standing religious or cultural beliefs. 
Historically, marriages between cousins have been benefi cial economi-
cally because they keep land, property, or money in the family. In many 
cultures, marrying a cousin or other relative is considered socially benefi -
cial because it can lead to more stable families.34 In the United States, the 
rate of consanguinity is estimated to be less than 1 percent (www.consang
.net). For marriages between fi rst cousins, the absolute risk for birth disor-
ders among offspring, including stillbirth, neonatal death, congenital mal-
formations, and known autosomal recessive conditions, is between 3 and 
5 percent, slightly higher than the overall background rate of 2 to 3 per-
cent for offspring of unrelated couples.11, 12 Unions between third cousins 
or more distant relatives are not thought to be associated with increased 
genetic risk.11
It is a common stereotype that marriages among members of rural 
communities in Appalachia are likely to be consanguineous. Accordingly, 
one would expect autosomal recessive genetic conditions to occur at an in-
creased frequency in Appalachia. Although there are no data on the preva-
lence of consanguinity or autosomal recessive conditions in Appalachia, 
there are reports of consanguinity in specifi c counties or communities in 
Central Appalachia.32, 35–39 The available literature does not substantiate an 
increased rate of genetic conditions in the region due to consanguinity.
From a historical perspective, rates of consanguinity and inbreeding 
across rural America may have been higher due to transportation barriers 
that existed in the eighteenth and nineteenth centuries. A 1951 publication 
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examining intermarriage in a rural community in Kentucky through 
household surveys suggests that because the community was isolated and 
experienced very little immigration from the outside, most people in the 
community were related by blood.36 In this community, an estimated 29 
percent of 107 marriages were between third cousins or closer relatives; 
however, only 7 marriages were between fi rst cousins. This study also 
suggests that class structure impacted the number of marriages between 
relatives. Those who considered themselves upper class would not marry 
outside their class and thus were forced to marry relatives. Similarly, those 
who were lower class could not marry outside their class and thus were also 
forced to marry relatives. Although the science behind the article is not well 
described, it is reasonable to conclude that class structure might infl uence 
the choice of a spouse, particularly in geographically remote communities.
A 1970 publication reports the frequency of consanguinity in more 
than 1,500 coal miners living in central and southern West Virginia who 
were being evaluated for respiratory diseases at one of two hospitals.37 
Among Caucasian respondents, reported rates of consanguinity were 1.5 
percent among the surveyed generation and 1.1 percent among the re-
spondents’ parents. Rates of fi rst-cousin marriages were 0.1 percent among 
respondents and 0.4 percent among the previous generation. No African 
American respondents reported marriages between fi rst or second cousins. 
The authors concluded that rates of consanguinity in the surveyed popula-
tion were no higher than those in the rest of the United States.
Studies about rates of consanguinity and inbreeding are best summa-
rized by Tincher, who states that compared with populations elsewhere or 
at earlier periods in American history, “Appalachian inbreeding values do 
not seem extreme enough to justify labeling intermarriage as something 
unique or particularly common to the region” (p. 42).38 Similarly, there 
is no evidence of an increased risk of single-gene disorders endemic to 
the Appalachian region. Although not systematically reported, there may 
very well be small kinship clusters where a particular genetic condition is 
more common. However, the same is true of other regions of the coun-
try and other parts of the world.2 Documenting the geographic locations 
and incidence of genetic conditions in these small pockets is challenging 
due to the lack of systematic surveillance systems and the lack of access 
to genetics specialists and other health care providers. It is both expected 
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and observed that out-migration trends in rural communities result in the 
disappearance of genetic isolates and a decrease in consanguineous pair-
ings.32, 39 Although not specifi c to Appalachia, a recent genetic study sup-
ports this conclusion, noting that increases in mobility, urbanization, and 
population admixture during the twentieth century have resulted in in-
creasing genetic variation and more marginal inbreeding coeffi cients.40
Genetic Susceptibility to Disease
An underlying genetic susceptibility likely contributes to the incidence of 
multifactorial diseases in Appalachia and elsewhere. Studies have been con-
ducted that look for associations between genetic variations and disease 
outcomes or traits using 100,000 to 1 million genetic markers across the 
human genome.41 Such genome-wide analyses are increasingly identify-
ing genetic variants associated with common chronic diseases. Although it 
is expected that this genomic research will eventually lead to personalized 
medical and pharmaceutical interventions, the clinical utility of knowing 
an individual’s genotype for these variants has not yet been realized.42–46 
Most of the genetic variants associated with common diseases increase risk 
only slightly, and the impact of multiple genetic variants and the role of the 
environment are unclear.42, 44, 47 The lack of predictive power and outcome 
data limits the clinical utility of genetic tests for genetic markers associated 
with disease susceptibility. The American Society of Human Genetics has 
stated that most health disparities are probably only modestly affected by 
genetics and are infl uenced more strongly by environmental factors such 
as diet, education, socioeconomic status, environmental pollution, and in-
equities in access to and provision of health care services.48
In spite of the limited predictive power of genetic variants identifi ed by 
genome-wide analyses, efforts to encourage Appalachian communities to 
participate in new and ongoing large-scale studies of genetic and environ-
mental factors that contribute to complex diseases could yield promising 
results. Individuals with genetic variations that predispose them toward 
a disease are statistically more likely to be affected. Similarly, those with 
genetic variants that protect them from a disease are statistically less like-
ly to be affected.14 Studies in geographic areas where certain diseases are 
more common may yield a greater understanding of the genetic and en-
vironmental risk factors for those diseases. Although genetic variations 
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infl uence an individual’s susceptibility to environmental infl uences, there 
are no data suggesting that Appalachians are more likely than other pop-
ulations to be genetically susceptible to disease. To determine whether 
Appalachians are indeed more genetically susceptible to chronic diseas-
es than other populations, the prevalence and interaction of genetic risk 
factors in Appalachian populations must be compared with those in non-
Appalachian populations. For example, the Center for Oral Health Research 
in Appalachia is seeking to determine the genetic, microbial, individual, fa-
milial, and community factors that contribute to poor oral health in Appa-
lachia. To do this, the center is obtaining DNA samples, collecting interview 
and survey data, performing a clinical oral health assessment, and conduct-
ing a microbiological assessment. This approach may lead to more effective 
intervention and prevention strategies in Appalachia. However, without a 
comparison group undergoing the same protocol, it is impossible to de-
termine whether genetic susceptibility to poor oral health among Appala-
chians differs from that among other groups.49
The relationship between environmental pollutants and one’s genet-
ic makeup is complex. Direct measures of environmental pollutants and 
the duration of exposure to such pollutants are diffi cult to ascertain, as 
are individual-level health factors such as diet, smoking, alcohol use, and 
exercise. Appreciating biological pathways and the interactions of multi-
ple genetic risk factors and multiple environmental risk factors requires 
complex models. In spite of these challenges, additional studies are needed 
in Appalachia to determine the interaction between one’s genetic makeup 
and environmental exposures such as coal mining. As described later in 
this chapter, engaging Appalachians in such research will be critical to its 
success.
Access to Genetics Specialists
Lack of access to primary care providers is more acute in rural and low-
income areas of Appalachia than in urban and high-income areas.50, 51 Giv-
en the limited access to primary care physicians in the region, access to 
genetics specialists is even more limited. The two most common genetics 
specialists are masters-trained genetics counselors and physician-trained 
clinical geneticists. Map 1.1 presents the number of genetics counselors 
and clinical geneticists in Appalachia or within fi fty miles of Appalachia, 
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based on data from the National Society of Genetic Counselors (www.nsgc
.org) and the American College of Medical Genetics (www.acmg.net). Only 
20 of 420 Appalachian counties had a genetics specialist listed as of May 1, 
2009. Although the number of genetics outreach programs serving other 
counties in Appalachia cannot be ascertained, map 1.1 suggests that access 
to genetics specialists is limited. The lack of genetics specialists in Appalachia 
may contribute to the underrecognition of genetic disorders in the region.
Further Research
The limited information about the contribution of genetic factors to the 
incidence and prevalence of health conditions among Appalachians im-
plies the need for additional research.
Just as Appalachia is geographically and economically diverse, the 
people of Appalachia are genetically heterogeneous. Although health 
Map 1.1. Number of genetics specialists in the Appalachian Region 
(★ 5 or more / ▲  2–4 / ■ 1).
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disparities exist in areas of Appalachia, inbreeding is not a valid explana-
tion for these disparities. Nongenetic socioeconomic factors such as pov-
erty, environmental pollution, lack of health insurance, and patient and 
provider beliefs and behaviors are the most likely contributors to these 
health disparities. However, the contribution of genetic susceptibility and 
gene-environment interactions to complex health conditions is an impor-
tant area of research to help elucidate the causes and biological pathways 
of disease. Given many Appalachians’ emphasis on family,52, 53 the family 
health history is a promising tool that can be incorporated into commu-
nity participatory research efforts to promote health, prevent disease, and 
avoid the exacerbation of existing health disparities. Additional studies 
are needed to better understand local perspectives on the causes of these 
health disparities and the barriers to overcoming them. This work should 
provide insight into how the family health history can be used in Appala-
chia to educate families about their risk for disease, empower them to play 
a more active role in their own health care, and consequently improve their 
health and prevent disease.
Understanding providers’ beliefs and practices, particularly regarding 
the family health history as a health promotion tool, is another potential area 
of research. Providers’ behaviors and beliefs may contribute to health dispar-
ities in the Appalachian region. For instance, focus groups involving primary 
care providers in Tennessee suggested that providers may not routinely per-
form cancer screenings because of lack of time, because patients visit only 
for acute health problems as opposed to routine annual examinations, and 
because of confl icting professional guidelines about cancer screening.54
Although having a positive relationship with a health care provider is 
a motivating factor in seeking health care based on one’s family health his-
tory,24, 55 it is not known how willing providers will be to change medical 
management recommendations or suggest behavioral changes based on 
patient-generated information in the family health history. Also, it is not 
clear how often and how thoroughly providers in Appalachia collect fam-
ily history information and how confi dent they are in interpreting that 
information. Therefore, research is needed to examine how providers in 
primary health care settings in Appalachia routinely and accurately assess 
risk based on the family health history and whether such assessments lead 
to behavioral changes or changes in medical management.
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Awareness of individuals’ and providers’ understanding of genetics, 
genetic conditions, and how genetics contributes to disease is the fi rst step 
in engaging Appalachian communities in studies related to genetics and 
health. Additional steps include encouraging Appalachian communities to 
participate in research efforts to identify genes that predispose to com-
mon chronic diseases, such as the Appalachian Cardiovascular Research 
Network’s use of multidisciplinary approaches to identify genes related 
to cardiovascular disease.56 In addition, more research is needed on gene-
environment interactions in Appalachia, such as the interaction between 
genetics and exposure to coal mining. Such studies are important in eluci-
dating biological pathways for disease and for developing both risk aware-
ness and health promotion strategies. This requires research into the factors 
that discourage and facilitate community engagement in studies to identify 
genetic predisposition variants and gene-environment interactions.
Genomic research should not be conducted in isolation. Rather, it is 
only one piece of health information that needs to be incorporated with 
social and contextual variables. Given that most conditions occurring at 
an increased prevalence in Appalachia (and throughout industrialized na-
tions) are multifactorial in nature, assessing the community’s understand-
ing of the different environmental, genetic, and behavioral causes of disease 
is critical to approaching health disparities in a culturally competent man-
ner. From a public health standpoint, access to services, surveillance, and 
provider and consumer knowledge of single-gene and multifactorial con-
ditions in Appalachia are all critical issues that need to be addressed and 
will help determine medical and educational needs as well as essential pol-
icy changes.
Policy Recommendations
Lengerich and colleagues57 outline three broad recommendations for as-
sessing and preventing disease in Appalachia that are applicable to multi-
factorial conditions with a genetic component:
1. Institute a regional approach to public health surveillance to sup-
port the collection and analysis of health-related data. These health 
surveillance efforts in Appalachia should include family history and 
other genomic information and should provide regional health 
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outcome data. Standard data-collection methods and practices need 
to be developed to incorporate genomic information into these 
health surveillance systems.
2. Implement community-based participatory interventions to reduce 
chronic disease among heterogeneous Appalachian communities. A 
community-academic partnership among researchers, community 
members, and health care providers is advised so that interventions 
to address the underlying determinants of health can be identifi ed 
and implemented. These stakeholders need to be educated about 
family health history and the role of genetics in common complex 
disorders if they are to adequately address community health needs 
and consider the infl uence of individual hereditary.
3. Employ evidence-based approaches for public health practitioners 
that have been developed or evaluated with the Appalachian popu-
lation in mind. Health care professionals and researchers in Appala-
chia need to be trained from an evidence-based medicine perspective 
that includes genetics as an underlying health determinant.
In addition to these three recommendations, policies need to be devel-
oped and implemented that address the limited availability of genetics 
specialists in Appalachia. This may include the incorporation of genetics 
into the training of rural primary care physicians and other health care 
professionals.
Progress on these policy recommendations will lead to improved 
health in Appalachia and a better understanding of the genetic contribu-
tion to disease in this region. In addition, a comprehensive approach to 
improving health that incorporates genomic information into surveillance 
efforts, includes community-based partnerships and education, and uses 
evidence-based approaches can serve as a model for health promotion and 
disease prevention efforts across the United States.
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2
Health and the Physical Environment
Michael S. Hendryx
Appalachia is known for its mountains and rivers, its forests, hills, and 
streams. It is known for its music and its heritage. It also includes large 
cities (Birmingham, Chattanooga, Pittsburgh), major industries, and, per-
haps most centrally, coal. The complex interplay of historical, geographic, 
geologic, social, economic, and anthropogenic forces affects the health of 
the Appalachian population in profound ways. This chapter explores these 
infl uences, documents their impacts, and recommends policies and pro-
grams to restore the Appalachian physical environment for the promotion 
of public health. Because Appalachia suffers from major health disparities 
relative to the nation,1–3 and because Appalachia is interconnected with cit-
izens in the rest of the nation, such health promotion will benefi t not only 
the region but also the entire country.
The Environmental Riskscape
Appalachia is the mountainous area in the eastern United States extending 
from southern New York to northeastern Mississippi. The region desig-
nated Appalachia currently includes 420 counties, although the data used 
in this chapter are based on the 410 counties so designated in 2007.4 The 
topography of the region consists of three parallel belts running northeast 
to southwest; they are (from east to west) the Blue Ridge, the Ridge and 
Valley (which is actually hilly in most areas but has served as the major 
transit route within the region), and the Appalachian Plateau.5 Through-
out the region, east-west passages are rare and were diffi cult to navigate 
before modern transportation routes were constructed, especially in the 
South. Farmlands and valleys are small, offering limited opportunities for 
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agriculture and the development of urban centers. Much of the area is cov-
ered by second-growth broadleaf forest that constitutes one of the most 
diverse temperate ecosystems in the world.
The Appalachian region is also divided into Northern, Central, and 
Southern subregions.6 Historically, the Northern subregion has fared the 
best economically, but more recently it has been overtaken by economic 
growth in the Southern subregion. Poverty levels have remained persistent-
ly high in the Central subregion. As coal mining became more mechanized 
over time, employment in that industry began to fall, and the coal mining 
areas of eastern Kentucky and southern West Virginia have experienced dis-
advantageous socioeconomic conditions that persist to the present time.
Although this chapter focuses on the Appalachian physical environ-
ment and its relation to the population’s health, poor health outcomes 
result from the combined effects of the total environmental “riskscape”: 
genetic, social, psychological, behavioral, and physical environmental con-
tributions. Models of the environmental riskscape conceptualize health as 
the consequence of both chemical and nonchemical stressors that impair 
the body’s capacity to regulate, repair, and improve physical function.7 The 
combined and cumulative burden the body experiences from this set of 
contributions is termed “allostatic load.”8 The more the body is biologically 
challenged by combined forces such as smoking, environmental toxicants, 
chronic stress, and poor diet, the more diffi cult it becomes to maintain a 
healthy system. The body’s defenses and its regulatory capacity to respond 
to biological challenge eventually break down. Allostatic burdens begin 
in childhood, when poverty and chronic stress increase subsequent risks 
for physical illness, emotional distress, and risky behaviors, including sub-
stance abuse and overeating.9–11
The concept of allostatic load indicates that in many cases, illness does 
not result simply from exposure to a particular environmental agent; it 
requires exposure to that agent in the face of additional risk factors, be 
they genetic, psychological, behavioral, or social in nature. Likewise, posi-
tive health outcomes may result even in the presence of environmental ex-
posure when other strengths or resiliencies are present in the riskscape. 
In Appalachia, the physical environment cannot be evaluated in isolation 
from these other impacts; rather, their interactive, synergistic effects must 
be considered jointly.
Health and the Physical Environment 49 
People in Appalachia experience higher riskscape exposures across a 
spectrum of behavioral, socioeconomic, and environmental threats.1, 3 For 
example, smoking and obesity rates are higher in Appalachia compared 
with national averages (table 2.1). Many Appalachians also experience 
chronic socioeconomic disadvantages: lower income levels, higher poverty 
rates, higher unemployment rates, and lower rates of educational attain-
ment (table 2.1). Socioeconomic disadvantage is one of the most power-
ful predictors of poor health outcomes in a population.12–14 For example, 
Woolf and colleagues13 demonstrated that a college education is eight times 
more powerful than combined advances in public health and medical sci-
ence in preventing premature mortality.
In contrast to common perceptions, however, the region as a whole 
does not suffer from a shortage of medical professionals compared with 
the rest of the country (table 2.1). Federally designated health profession-
al shortage areas are no greater in Appalachia than in the rest of the na-
tion when it comes to primary care providers, dentists, and mental health 
Table 2.1. Behavioral, Socioeconomic, and Health Care Disparities in 
Appalachia Compared with the Rest of the Nation
Appalachia Rest of Nation
Smoking rate (%), 2003 25.6* 21.8
Obesity rate (%), 2003 24.8* 23.7
Mean per capita income, 2000–2002 $20,962* $23,602
Poverty rate (%), 2000–2002 15.5* 13.3
Unemployment rate (%), 2000–2003 6.2* 5.2
Percentage with high school education, 2000 71.2* 78.3
Percentage with college education, 2000 13.1* 17.0
Percentage without health insurance, 2000 13.8* 14.9
Primary care physicians per 1,000 population, 2001 1.34 1.31
Specialist physicians per 1,000 population, 2001 0.37 0.34
Note: Based on an analysis of county-level data from the 2006 Area Resource File and 
Behavioral Risk Factor Surveillance System data from the Centers for Disease Control 
and Prevention. Appalachian counties are those designated as such by the Appalachian 
Regional Commission as of 2007.
* Appalachia is signifi cantly different from the rest of the nation (p < .0001).
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professionals. This may be because shortages also exist in other geographic 
areas, such as the Mississippi Delta, or in remote rural areas outside Appala-
chia, or it may be due to the variability within Appalachia, with some parts 
of the region having shortages while others do not. Given that population-
wide health problems are certainly more severe in Appalachia than else-
where, the comparable supply of providers casts doubt on the common 
presumption that a greater number of providers equals better health; in-
stead, it reinforces the idea that socioeconomic and behavioral impacts are 
the primary drivers of public health.
Higher average allostatic load is concentrated among persons with 
lower socioeconomic status (SES)15; by extension, the allostatic load is 
higher, on average, among the Appalachian population. Persons of low 
SES cannot afford highly nutritional diets. They experience chronic stress 
from economic concerns. They sometimes turn to buffering mechanisms 
intended to reduce stress that may have negative health consequences, in-
cluding smoking, substance abuse, and overeating. Low SES populations 
are more likely to live in areas that are exposed to greater environmental 
pollution from industry, traffi c, or resource extraction.16
Environmental Issues
No place in the country is immune from the threats to human health posed 
by the anthropogenic physical environment. In some ways, the threats to 
Appalachia, with its large rural and mountainous areas, are less severe. The 
region does not experience the large-scale exposure to pesticides and fer-
tilizers that major agricultural areas may face. Rural communities are less 
exposed to the harmful automobile emissions concentrated in urban areas. 
Nevertheless, the region is faced with a number of serious environmental 
health threats.
Coal Plants. About half the electricity generated in the United States 
comes from coal.17 According to data from the Environmental Protection 
Agency (EPA), there were 688 coal-fi red power plants in the United States 
in 2007, including 95 in Appalachia.18 Others were in development, and 
there were others located outside the region’s borders but nearby and up-
wind. In Appalachia, 28 percent of all power plants are coal fi red, compared 
with 15 percent of power plants in the rest of the nation. Coal is the dirti-
est fossil fuel, releasing more carbon dioxide, sulfur dioxide, nitrous oxide, 
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mercury, arsenic, lead, and other toxic elements and compounds per unit 
of energy than any other source. Coal plants are responsible for 87 percent 
of utility-related nitrous oxide, 94 percent of utility-related sulfur dioxide, 
and 98 percent of utility-related mercury emissions.19 Pollution from coal 
combustion contributes to both acute and chronic morbidity and mortal-
ity,20, 21 and it causes about 24,000 premature deaths among Americans ev-
ery year.22 In addition, it is responsible for millions of lost workdays and 
thousands of hospital admissions and emergency room visits annually.22
Air quality levels in Appalachia are among the worst in the nation. If 
a county fails to meet air pollutant criteria for ozone, carbon monoxide, 
nitrogen dioxide, sulfur dioxide, lead, or particulate matter, the EPA desig-
nates it a “nonattainment area.” Between 2004 and 2006, 23 percent of Ap-
palachian counties had one or more nonattainment episodes, compared 
with 16 percent of non-Appalachian counties.23
In addition to air pollution, fl y ash, the residue left after coal is burned, 
is an environmental threat. Fly ash is a dry powder, but it is often mixed 
with water for easier transport, storage, and treatment. The dangers of fl y 
ash are perhaps best illustrated by the catastrophic failure of the fl y ash 
impoundment pond outside Harriman, Tennessee, in 2008. When this 
unlined, earthen-dam containment pond failed, it released more than 5.4 
million cubic yards of sludge containing high levels of lead, thallium, iron, 
manganese, arsenic, cadmium, and other toxic elements.24, 25 The actual 
spill exceeded the offi cially documented volume of the entire pond, bury-
ing homes, overrunning roads, bringing down power lines, and resulting 
in a massive fi sh kill. Fortunately, no humans were injured or killed during 
the spill. The exact contents of the sludge and its health implications are 
not yet understood, but this pond represents only one of 300 to 500 similar 
ponds nationwide.26
Coal Mining. It is not only the burning of coal but also the activities 
involved in extracting, processing, and transporting it that are environ-
mentally damaging and pose health risks to the residents of Appalachia. 
These risks affect not only coal miners but all community residents. Con-
taminants from mining activities are conveyed to the air, water, and soil; 
from there, human contact is possible. Coal mining takes place in nine 
of the thirteen Appalachian states: Alabama, Kentucky, Maryland, Mis-
sissippi, Ohio, Pennsylvania, Tennessee, Virginia, and West Virginia. The 
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Appalachian coalfi elds constitute one of the three major coal regions in 
the country (the other two are the interior and western regions). In 2007, 
more than 377 million tons of coal were mined from Appalachia, repre-
senting about a third of the nation’s total production.27 Within Appalachia, 
West Virginia, eastern Kentucky, and Pennsylvania produce the most coal. 
More than 153 million tons of coal were extracted from West Virginia in 
2007, making it the second highest coal-producing state in the nation after 
Wyoming.27
Coal itself contains many impurities, some of which are toxic or car-
cinogenic. The West Virginia Geological and Economic Survey tracks at 
least fi fty-nine elemental impurities present in coal, including arsenic, be-
ryllium, mercury, lead, cadmium, chromium, selenium, nickel, thallium, 
uranium, and zinc.28 Arsenic, for example, is present at levels of 71, 22, and 
29 parts per million in Southern, Central, and Northern Appalachian coal, 
respectively.29 Coal also contains numerous toxic organic substances, such 
as polycyclic aromatic hydrocarbons (PAHs), which can contaminate air 
and water supplies through mining and processing activities.
Appalachia contained 1,200 active coal mines as of 2007.30 Of these, 
692 (or 58 percent) were surface mines, including mountaintop removal 
mines. Surface mining, as a percentage of total mining, has been increasing 
throughout Appalachia and particularly in West Virginia. Surface mines 
in that state were responsible for 45 percent of production tons in 2007, 
up from 19 percent in 1980.30 This is important because surface mining 
causes more environmental disturbance than underground mines. Levels 
of ambient air pollution are higher at surface mines than at underground 
mines.31 Surface and groundwater disturbance is also a major concern 
around surface mining operations. Between 1985 and 2001 surface mining 
in Appalachia permanently buried 724 stream miles through mountain-
top removal and subsequent valley fi lls, and it will ultimately impact more 
than 1.4 million acres.32
Levels of ambient particulate matter (designated PM
10
 and PM
2.5
, refer-
ring to matter less than 10 and 2.5 micrometers in diameter, respectively), 
sulfur dioxide, and nitrous oxide are elevated in areas proximate to coal ex-
traction, processing, and transportation activities.31, 33 These pollutants are 
health hazards, although the direct public health consequences of breath-
ing compromised air around mining activities are poorly understood. 
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Mine drainage is another potential health hazard. Rivers and streams can-
not support their original population size or diversity of species once they 
have been subjected to mine drainage. Human health consequences are 
also a concern in relation to mine drainage, but again, surprisingly little 
empirical research has been conducted on this issue.
Coal is not simply removed from the ground and tossed into a power 
plant. It must fi rst be processed and transported. West Virginia alone has 
162 facilities where coal is transported, loaded, or processed.34 Processing 
involves crushing or pulverizing coal into small pieces or even into a pow-
der so that it can be blown into furnaces and burned more effi ciently. This 
crushing activity generates tons of dust around processing facilities.33
Processing also involves washing coal to remove noncombustible ma-
terial and reduce the content of sulfur and metals.29 The washing process 
results in contaminated water called slurry. This slurry contains both coal 
impurities and the chemicals used in coal processing, which may them-
selves be toxicants. Proprietary cleaning formulas are used, and these poor-
ly understood formulas contain a variety of surfactants, coagulants, and 
fl occulants.35 The types of chemicals used include various benzenes, acryl-
amides, and PAHs. Billions of gallons of water are contaminated every year 
due to coal washing, and this water is treated in one of two primary ways. 
One method is to inject the wastewater underground into abandoned min-
ing spaces, which may result in groundwater contamination. There are 649 
current, suspected, and proposed underground injection sites in West Vir-
ginia.36 The second method is to hold the water in earthen-dam impound-
ment ponds, which are often unlined. In West Virginia, there are about 137 
impoundment ponds holding more than 140 billion gallons of slurry.34 As 
noted earlier, the dams holding back the slurry can fail, with catastrophic 
consequences.37
Research has established clear connections between mining activity 
and water pollution.38, 39 McAuley and Kozar40 found an increased proba-
bility of contaminated groundwater proximate to Appalachian mining ac-
tivity relative to nonmining areas. Wells in mining areas had higher levels 
of sulfate, aluminum, iron, manganese, and other constituents related to 
mine drainage. Shiber41 reported elevated arsenic levels in domestic well 
water in Central Appalachia proximate to mining, although it is uncertain 
whether the arsenic resulted from mining or was naturally occurring. Stout 
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and Papillo42 reported levels of lead, arsenic, barium, beryllium, manga-
nese, aluminum, iron, and zinc exceeding established EPA standards in 
one or more of fi fteen sampled wells within two miles of a coal slurry im-
poundment in southern West Virginia.
Studies directly linking mining activity not only to water quality but 
also to human health are even more limited. Hitt and Hendryx43 found that 
counties in West Virginia with higher levels of coal mining and process-
ing were characterized by streams with poorer ecological integrity, as mea-
sured by benthic macroinvertebrate population size and diversity. Poorer 
stream integrity, in turn, was related to higher age-adjusted cancer mor-
tality rates. Blakeney and Marshall,44 reporting on a participatory action 
research program, concluded that a watershed in a Kentucky coal mining 
area was impaired due to mining and inadequate water treatment infra-
structure and that human health was adversely impacted.
In general, it is well known that water contaminated with certain ele-
ments or compounds present in coal constitutes a serious health risk. Ar-
senic in water, for example, is clearly linked to lung and skin cancer.45, 46 
Environmental pollution from other elements and chemical compounds 
found in coal and coal processing are linked to a variety of serious and de-
bilitating illnesses, including cardiovascular, respiratory, and kidney dis-
ease and some forms of cancer.47–51
The fi nal phase of the precombustion coal cycle is transporting the 
coal from the mines to the processing plants and then to the power plants. 
This transportation takes place by truck, train, conveyor belt, and barge. 
Transportation has been identifi ed as a source of ambient air pollution 
from coal mining,31 caused by both the fossil fuels used to power the trans-
portation vehicles and the dust coming off those vehicles.
Consistent with riskscape models, coal mining areas are associated 
with persistently low rates of educational attainment and high rates of 
poverty.1, 52 These disadvantages overlap and interact with both air and wa-
ter pollution from mining. Table 2.2 shows the same variables displayed in 
table 2.1, but with the Appalachian counties divided into those with and 
without coal mining. It can be seen that coal mining areas are signifi cant-
ly worse than nonmining areas in terms of smoking, poverty, unemploy-
ment, and college education.
Another difference between surface mining and underground mining 
Health and the Physical Environment 55 
is that the former requires fewer employees to operate a mining site. Be-
ing able to extract large quantities of coal quickly with lower labor costs is 
one of the primary reasons that surface mining is on the rise. From a risk-
scape perspective, the decline in mining employment has important pub-
lic health implications: less economic opportunity translates to increased 
stress, greater poverty, and weakened fi nancial resources, resulting in nega-
tive health outcomes.
Other Environmental Health Issues. Although coal mining and coal 
combustion are two of the most serious environmental threats to the 
Table 2.2. Behavioral, Socioeconomic, and Health Care Disparities between 
Appalachian Counties with and without Coal Mining and Compared with the 
Rest of the Nation
Appalachia, 
Coal Mining
Appalachia, 
No Mining
Rest of 
Nation
Smoking rate (%), 2003 27.2* 24.8 21.8
Obesity rate (%), 2003 24.8 24.8 23.7
Mean per capita income, 2000–2002 $20,841 $21,023 $23,602
Poverty rate (%), 2000–2002 17.3* 14.5 13.3
Unemployment rate (%), 2000–2003 6.8* 5.9 5.2
Percentage with high school education, 
2000
70.6 71.5 78.3
Percentage with college education, 2000 11.9* 13.8 17.0
Percentage without health insurance, 
2000
13.9 13.8 14.9
Primary care physicians per 1,000 
population, 2001
1.36 1.32 1.31
Specialist physicians per 1,000 
population, 2001
0.37 0.36 0.34
Note: Based on an analysis of county-level data from the 2006 Area Resource File and 
Behavioral Risk Factor Surveillance System data from the Centers for Disease Control 
and Prevention. Appalachian counties are those designated as such by the Appalachian 
Regional Commission as of 2007. Coal mining counties are those with any level of 
coal production from 1994 through 2006, based on statistics reported by the Energy 
Information Administration.
* Appalachian coal mining areas are signifi cantly different from both nonmining areas 
and the rest of the nation (post hoc F test, p < .05 or better).
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people of Appalachia, there are other potential hazards. Because of the re-
gion’s topography and soil composition, large-scale agriculture is limit-
ed. However, to the extent that modern agricultural practices take place, 
they are characterized by the use of pesticides and fertilizers that can enter 
groundwater sources. Animal feedlots, such as chicken farms, are another 
potential source of pollutants. Four of the top fi ve poultry states are lo-
cated in the Appalachian region.53 In the case of poultry, pollution occurs 
primarily through the production of large quantities of ammonia that en-
ter water systems.
The EPA maintains records on a variety of industrial and other an-
thropogenic activities with potential impacts on environmental quality 
and health outcomes. These include a list of stationary sources of air pol-
lution,54 a toxics release inventory (TRI) database that maps the locations 
of sites that use or store more than 650 listed chemicals,55 and a permit 
compliance system that tracks licensed chemical discharges into bodies of 
water.56 The volume is staggering: in Appalachia there are 7,654 TRI sites, 
4,043 air pollution point sources, and 20,585 permitted wastewater dis-
charge sites. Compared with non-Appalachian counties, Appalachia has 
fewer TRI and air pollution sites but more water discharge sites per county. 
Research to understand the potential health consequences of this array of 
pollution sources has not been undertaken in a comprehensive or system-
atic way.
Logging is another major economic activity in Appalachia.57 Although 
the environmental impacts of logging are not as detrimental to popula-
tion-wide health as coal mining and coal combustion are, the industry is 
dangerous from an occupational perspective. Logging is recognized as one 
of the top occupational causes of death and injury,57–60 as is coal mining, es-
pecially underground mining.60 In 2007 there were 89 fatalities in the log-
ging industry, equating to 90.8 fatalities per 100,000 full-time-equivalent 
workers, which makes logging the deadliest occupation in the country.60 
There are also several thousand nonfatal logging accidents every year.59, 61
Although topography may suggest that the risk for traffi c-related in-
jury or death is higher in Appalachia, this does not appear to be the case 
when Appalachia is compared with the rest of the nation. For example, 
death rates attributable to motor vehicle accidents among men and women 
aged 35 to 64 are no different in Appalachia than in the non-Appalachian 
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United States.62 Because alcohol is often implicated in traffi c fatalities, the 
relatively lower rates of alcohol consumption characteristic of the Appala-
chian population may play a part in keeping these rates down.63 Other po-
tential topography risks include landslides onto roadways, injuries related 
to outdoor activities such as hunting or backpacking, and road subsidence 
from mining.64 Finally, a transportation threat linked to the region’s coal 
dependence is the use of narrow, winding mountain roads by coal trucks. 
These vehicles are poorly regulated, and the truckers sometimes drive with 
overloaded trucks or at unsafe speeds because their compensation is based 
on how much they carry and how quickly they transport their loads.
Health Consequences
The Appalachian population experiences higher rates of chronic illnesses 
compared with the nation as a whole. These illnesses include diabetes, heart 
disease, and some types of cancer, including lung, colorectal, and cervical.1, 2
As a result, age-adjusted mortality rates are higher in Appalachia than in 
the rest of the nation (fi gure 2.1). To some extent, conclusions drawn about 
the causes of Appalachian health disparities may be based on assumption 
rather than fact. For example, a study that documented higher cancer mor-
tality in Appalachia concluded that “elevated lung cancer death rates . . . 
are attributable to a high prevalence of smoking.”2 The role of smoking is 
Figure 2.1. Total age-adjusted mortality per 100,000 by county group, 1979–2005. Source: 
Hendryx M, Ahern MM. Mortality in Appalachian coal mining regions: the value of statis-
tical life lost. Public Health Reports 2009;24:541–550.
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critical, but it is not the complete story. Environmental contributions to 
Appalachian health differentials have been largely overlooked. As a power-
ful case in point, one potentially important environmental contribution to 
poor population health is pollution from the extraction, processing, and 
transportation of coal. 
Research on population health in the coal mining areas of Appalachia 
has documented substantial health disparities. This evidence includes high-
er age-adjusted mortality rates in mining areas from lung cancer and from 
cardiovascular, respiratory, and kidney disease.65, 66 According to data from 
the Centers for Disease Control and Prevention, total age-adjusted mortal-
ity rates have been higher in coal mining areas compared with the rest of 
Appalachia and the rest of the nation every year since at least 1979 (fi gure 
2.1). There is also evidence of higher self-reported rates of chronic illnesses 
and increased hospitalizations for conditions that are sensitive to potential 
environmental contaminants from the coal mining industry.63, 67, 68 These 
health effects have been found in both women and men, suggesting that 
they are not simply the result of occupational exposure. These effects also 
become stronger as levels of mining increase, suggesting a dose-response 
effect. Furthermore, these adverse health consequences are only partially 
accounted for by standard risk variables such as poverty, education, race, 
and smoking, suggesting an independent environmental contribution.
The evidence indicates that (1) coal contains substances harmful to hu-
man health; (2) these substances and others used in the industry are released 
during extraction, processing, and transportation activities; and (3) human 
health in mining areas is impaired in ways consistent with an exposure hy-
pothesis. Research is still needed to establish a direct connection between 
mining and health consequences; this can be done by (1) investigating air 
and water quality in mining areas, (2) relating air and water quality to hu-
man exposures through such indicators as blood tests for metals and infl am-
matory biomarkers and through pulmonary function tests, and (3) relating 
objective exposure measures to objective (e.g., diagnosed cardiovascular dis-
ease) and subjective (e.g., self-reported health status) health outcomes.
Returning once more to the riskscape model, it should be recognized 
that the costs associated with premature mortality among the residents of 
coal mining counties exceed the economic benefi ts from the mining in-
dustry. This statement is based on an analysis of the direct, indirect, and 
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induced earnings impact of the Appalachian mining industry,69 estimated 
at slightly over $8 billion in 2005 dollars.3 The cost of premature mortality 
is found by estimating the number of excess annual age-adjusted deaths in 
coal mining areas; this estimate ranges from 3,975 to 10,923 excess lives lost 
per year, depending on the years studied and the comparison group.3 The 
value of each life lost is converted to dollars using widely accepted value of 
statistical life (VSL) techniques.70 Corresponding VSL total cost estimates 
range from $18.6 billion to $84.5 billion, with a point estimate of $50 bil-
lion—substantially higher than mining’s $8 billion economic benefi t.3
Improving public health by improving the Appalachian physical envi-
ronment requires attention to a set of issues rooted in the larger socioeco-
nomic context of the region. Improving the physical environment means 
reducing the harmful effects of both the coal extraction and the coal com-
bustion industries. This could be partially accomplished through tougher 
environmental standards for air and water quality around mining activity 
and better enforcement of existing regulations. But ultimately, reducing 
the polluting impact of coal and improving other features of the physical 
environment (e.g., roads, health-oriented restaurants and grocery stores, 
recreational amenities) involve reducing the dependence on coal altogeth-
er and developing economic alternatives that result in more jobs, sustain-
able jobs, and jobs that require a more highly educated workforce. Jobs and 
education will do more to improve the physical environment, and subse-
quently public health, than minor adjustments to health care delivery sys-
tems or environmental regulatory standards.
Further Research
There are a number of areas in which further research is needed to better 
understand how the physical environment impacts population health in 
Appalachia.
First, what are the relative and interactive contributions of environ-
mental, behavioral, socioeconomic, and health services variables on health 
outcomes? The relative importance of environmental contaminants in the 
context of other health risks, or the extent to which environmental expo-
sures interact with other risks, is not clear and requires further study.
Second, what is the air, soil, and water quality in mining areas? Evidence 
indicates that air and water quality is impaired by the mining industry, but 
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the research is limited. Additional research should focus on careful assess-
ments of the types and quantities of air and water pollutants discharged 
at EPA-monitored sites. In addition, independent, systematic assessments 
of air, water, and soil quality should be undertaken in proximity to the ex-
traction, processing, and transportation activities of the mining industry.
Third, what are the routes that lead from industrial activity to human 
exposure and subsequent health problems resulting from that exposure? 
Each of these elements has been established for the mining industry: coal 
and chemicals contain toxicants and carcinogens, air and water quality is 
compromised, and population health is impaired in ways not completely 
explained through conventional behavioral, socioeconomic, or health ser-
vices risks. However, the causal links between the elements are still poorly 
understood and require further investigation.
Fourth, what economic redevelopment models would be most effective 
for the region? As coal mining continues to decline in economic importance, 
alternative economic models must be developed and implemented. These 
models require evaluation via demonstration projects or other research de-
signs to determine which ones have the greatest acceptance among Appala-
chians and the greatest impact on their health and well-being.
Fifth, what community strengths or resiliencies can be brought to bear 
to improve community health? Some components of the physical envi-
ronment, such as forests and rivers, might be useful in promoting positive 
health behaviors. Research is needed to understand how the physical envi-
ronment not only compromises the health of the region’s residents but also 
enhances their physical and mental health and well-being.
Policy Recommendations
The fi rst two recommendations deal directly with changes to the physi-
cal environment; the rest address more fundamental drivers of health 
disparities.
Environmental Protection. Persons who live in low SES areas are more 
likely to be exposed to greater environmental risks; they are also subject 
to poorer enforcement of existing regulations.71 One immediate step is to 
enforce the regulations that are already on the books. In addition, new reg-
ulations—such as the Appalachian Restoration Act, which has been intro-
duced in the U.S. Senate and would protect streams from mountaintop 
Health and the Physical Environment 61 
removal mining waste—would be positive steps toward protecting the Ap-
palachian physical environment.
Renewable Energy Alternatives. Todd72 outlines an ambitious, 
thoughtful plan for the economic revitalization of Appalachia that has eco-
system restoration as a cornerstone. Other successful examples of ecologic 
restoration as economic stimulus have been documented.73 A component 
of Todd’s plan for Appalachia includes developing alternative energy based 
on available resources in the region other than coal.
Economic Restructuring. To ensure a healthy population, people must 
have dependable, meaningful, and fairly compensated employment. Possi-
bilities that take advantage of Appalachia’s strengths include outdoor and 
heritage-oriented tourism, small-scale agriculture, fi shery development, 
sustainable timber, and technology development. Microloans have been 
used to create economic opportunity in developing nations,74 and some 
areas of Appalachia may be suitable for similar investments. These pro-
grams provide small, low-interest or no-interest loans to entrepreneurs to 
begin new, needed businesses in underdeveloped areas; such loans could 
be funded through a restructuring of the existing tax system (see below). 
One requirement for loan approval would be that the recipients use the 
money to create jobs in areas typically underrepresented in the targeted 
communities (i.e., that are not related to the coal industry) but that are ex-
pected to be good sources of economic diversifi cation.
Educational Investments. Investments in public education from pre-
school through graduate school are essential. Education is key to both 
poverty reduction and public health improvement.13, 75 Economic and edu-
cational investments should go hand in hand because educated people will 
leave if economic opportunities are not present, and economic opportuni-
ties that offer high-end wages require educated people. Investments might 
target reductions in class size, provision of cutting-edge educational tech-
nologies, higher teacher salaries, and college scholarships for students in 
the most impoverished areas.
Tax Restructuring. Coal severance taxes exist in some but not all of 
the coal mining states in Appalachia. For example, the coal severance tax in 
West Virginia, 5 percent of the price per ton, has not been increased since 
its inception in 1987; it provided West Virginia with about $300 million in 
2006.76 Approximately 93 percent of this revenue funds state programs; 7 
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percent goes to county and local governments statewide, but only about 5 per-
cent goes to coalfi eld communities. A restructuring of this tax could occur in 
two ways. First, the coal severance tax could be raised (a raise from 5 percent 
to 6 percent would generate an additional $60 million, assuming the same 
quantity of coal and price per ton). These additional funds could be dedicated 
to coalfi eld communities to support education, provide microloans, and de-
velop economic alternatives as coal reserves are depleted. Second, the current 
tax dollars could be redirected so that a larger percentage goes to local coal-
fi eld communities and less to the state. Perhaps the 93/7 percent split in West 
Virginia should be reversed. The state would have to sacrifi ce these dollars, 
but because this money would be used for economic and educational invest-
ments in the state’s neediest areas, West Virginia could recover these funds in 
the form of reduced public expenditures for Medicaid and other social wel-
fare programs. Other Appalachian states could increase or implement sever-
ance taxes directed toward education and economic diversifi cation as well.
A healthier Appalachian population can be created. This population will 
be educated, employed in meaningful and sustainable enterprises, and free 
from exposures to environmental contaminants from mining and indus-
try. These objectives must be pursued jointly.
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The Quest for an Appalachian
Health Lifestyle
Evelyn A. Knight
Is there a distinctive Appalachian health lifestyle? This chapter explores the 
concept of health lifestyles and how research on this concept has been ap-
plied to the Appalachian region. It concludes with recommendations for 
researchers and practitioners engaged in addressing health issues from a 
lifestyle perspective.
Although there is no universal defi nition of the term lifestyle as it is 
applied to health research, in the most general sense, it refers to the be-
haviors and life course choices individuals and groups of individuals make 
that have the potential to impact their health status. Based on extensive 
epidemiological study over the past sixty to seventy years, these behaviors 
and life course choices can be categorized as follows: (1) behaviors that 
promote improved health and lower the risks for certain diseases, such as 
engaging in physical activity, consuming a diet that conforms to recom-
mended guidelines, and choosing not to use tobacco products; (2) behav-
iors that prevent specifi c health problems or identify them early, when they 
may be more easily treatable, such as getting immunizations or undergoing 
blood pressure checks or mammograms; and (3) protective behaviors that 
reduce the exposure to health threats, such as using a seat belt or avoiding 
toxic exposures in the workplace.1
A wide variety of factors, or determinants, infl uence individuals’ health 
behavior choices. These include knowledge, attitudes, and beliefs regarding 
the behavior itself and the relationship between the behavior and one’s own 
health; the social norms and supports that infl uence beliefs and behavior; 
the structural or environmental factors that infl uence one’s perception of 
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what is possible; and the elements in one’s societal and physical environ-
ment that either support or hinder the behavior. The approach to the study 
of health behavior based on these determinants is known as the socioeco-
logical model, and it is broadly applied in research and in practice.2
Given the breadth of infl uences on a wide variety of health behav-
iors, asking whether there is an Appalachian health lifestyle implies that 
there are broad cultural and structural commonalities in the region that 
result in widespread (perhaps even unique) Appalachian lifestyle patterns 
that can be observed and understood in relation to those commonalities. 
This chapter explores the information available to support or refute this 
assumption by examining regionwide studies of lifestyle behaviors. Then, 
using the example of tobacco-related behavior research, the chapter ex-
plores what has been learned about Appalachian lifestyle patterns at a sub-
regional level.
Studying Health Lifestyle
In the United States, lifestyle information is most often collected through 
self-reports from random samples of the population or through conve-
nience samples of well-defi ned local groups, such as users of specifi c health 
facilities. These key research tools are useful for describing general popu-
lation trends or specifi c situations, but one must exercise care when using 
them to draw conclusions about health disparities or unique lifestyle char-
acteristics of a subset of the U.S. population, including Appalachia, that 
encompasses subregions with different histories and diverse populations.
Vital Statistics. Records of vital statistics—which capture “offi cial” 
events in the lives of American citizens, including birth and death—are the 
most complete, valid, and reliable data available for studying the health of 
the U.S. population. Analyses of mortality data, which are compiled from 
death certifi cates by the states and then combined into national data sets, 
have played a major role in highlighting regional health disparities.3 For 
example, cardiovascular disease is the major cause of death among adults 
over age 35 in every state and among all ethnic and racial groups. Yet rates 
of death from cardiovascular disease vary greatly across the country, even 
when differences in the age distribution of various populations are tak-
en into account. Similar disparities can be observed nationally for can-
cer mortality rates. When looking for explanations of these differences, 
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health lifestyle comes under scrutiny. For example, extensive epidemio-
logical research has found that specifi c health behaviors (though not the 
only determinants of these disparities) contribute to high rates of death 
from cardiovascular disease. These include smoking, sedentary lifestyle, 
and diet, with smoking considered the greatest preventable cause of death 
among the competing lifestyle risks.4
Data on the health behaviors that contribute to death are not available 
from death certifi cates, so researchers must depend on other data sourc-
es to examine differences in the prevalence of contributing health behav-
iors among various population groups. The key sources for these data are 
the Behavioral Risk Factor Surveillance System (BRFSS) and the National 
Health Interview Survey (NHIS), both of which use sampling techniques 
to estimate the prevalence of health-related behaviors.
Behavioral Risk Factor Surveillance System. Established in 1984, the 
BRFSS uses an annual telephone survey carried out at the state level. Each 
state chooses the size of the sample and the specifi c modules to be used 
each year, but the core questions and basic data-collection methodology 
are guided by the Centers for Disease Control and Prevention and are con-
sistent across all states, allowing a comparison of behavior rates and con-
fi dence intervals between states.5 At the county level, however, the BRFSS 
data may not be reliable in some cases due to the relatively small sample 
sizes. This has resulted in various approaches to aggregating and smooth-
ing the data to overcome the limitations of small-area analysis.6 The BRFSS 
data are based on self-reports and are subject to the limitations of such data.
National Health Interview Survey. The NHIS is a telephone survey 
used to monitor the health of the U.S. population. Using a sampling design 
based on each decennial census, the NHIS provides health data that are 
representative of the national population. The primary geographic sam-
pling units are counties, small groups of contiguous counties, and met-
ropolitan statistical areas. The data are not considered precise at the state 
level on a yearly basis, but years may be combined to produce state-level 
estimates. In addition to questions about health status and access to health 
care, the NHIS includes lifestyle questions related to cigarette smoking, 
leisure-time physical activity, alcohol use, and sleep.7, 8
Primary Data. Neither the BRFSS nor the NHIS includes extensive in-
formation about the determinants of the behaviors under study, with the 
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exception of basic demographic and geographic indicators. Researchers 
looking for larger local samples or in-depth information about the deter-
minants of specifi c behavior risks must collect primary data. Locality-
based research is fraught with its own methodological challenges, es-
pecially issues related to external validity, and it is rarely longitudinal. 
Nonetheless, when taken cumulatively, health behavior studies in Appa-
lachian communities may increase the understanding of regional health 
behaviors. 
Is There an Appalachian Health Lifestyle?
To answer the question of whether there is a unique Appalachian health 
lifestyle and what it might be, researchers begin by comparing mortality 
and morbidity rates between Appalachian and non-Appalachian popula-
tions using vital statistics data. If there are no observed differences at this 
level of analysis, Appalachian lifestyle behaviors would be considered be-
nign. However, health disparities between Appalachia and other regions 
are well documented, as other chapters in this volume attest. In a widely 
cited analysis, Burkett9 observes that for each of the top ten causes of death 
in the United States, mortality rates in both urban and rural Appalachian 
counties (as defi ned in 1988) are higher than in the rest of the country. 
Given these disparities, the search for causes becomes an endeavor of great 
interest. 
One approach has been to examine patterns of lifestyle behaviors in 
the region and compare them with patterns in other regions. Such analyses 
are unable to detect a range of environmental differences in the popula-
tions under study, however, and as such, they obscure the importance of 
context to health outcomes. Nonetheless, these studies can hint at the need 
to delve into environmental differences that may be contributing to the 
observed population-level disparities. Another approach has been to carry 
out in-depth studies of local populations within the region for a better 
understanding of observed disparities in light of both socioecological fac-
tors and lifestyle in general. Several important studies have taken the fi rst 
approach and are used extensively to describe health lifestyle issues in Ap-
palachia. Other studies have undertaken more limited analyses, but social 
and environmental factors related to place have been ignored, for the most 
part, in all the work reviewed here.
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The most complete analysis of health lifestyle behaviors in the Appala-
chian region to date is a 1995 monograph produced for the West Virginia 
Department of Health and Human Resources.10 This report analyzed 1993 
BRFSS data from the 399 counties designated as Appalachian by the Ap-
palachian Regional Commission (ARC) at that time. The lifestyle behav-
iors studied were seat belt nonuse, current smoking, heavy drinking, binge 
drinking, and drinking and driving. There were insuffi cient data to report on 
smokeless tobacco use and sedentary lifestyle.a The researchers made three 
sets of comparisons for each risk factor: (1) the aggregated rate for the thir-
teen states designated as Appalachian compared with the aggregated rate for 
the other thirty-six states,b (2) the aggregated rate for all the Appalachian 
counties compared with the aggregated rate for all non-Appalachian coun-
ties, and (3) state-by-state comparisons between the aggregated Appalachian 
county rate and the aggregated rate for the rest of the counties in the state.
To demonstrate differences in health risks between the ARC-designated 
Appalachian region and the rest of the country, the researchers compared 
the aggregated data from the thirteen states partially or wholly within the 
Appalachian region with data aggregated from the other thirty-six states in 
the data set. In this overall analysis, the researchers identifi ed signifi cant-
ly higher rates of smoking and failing to wear a seat belt and signifi cantly 
lower rates of heavy drinking, binge drinking, and drinking and driving in 
Appalachian states compared with the other states. Differences in obesi-
ty, overweight, and hypertension awareness were not signifi cant. Although 
there were observable differences in certain risk factors, given the vast de-
mographic differences in the states being compared, especially in terms of 
the urban-rural continuum, it would be diffi cult to conclude that this anal-
ysis revealed meaningful information about an Appalachian health lifestyle.
At the next level of analysis, the population in the Appalachian coun-
ties across the thirteen states exhibited a signifi cantly higher risk of injury 
and illness from not wearing a seat belt and current smoking compared 
with populations in non-Appalachian counties nationwide, including 
non-Appalachian counties in the thirteen-state region. In contrast, the 
Appalachian population exhibited a lower risk of injury and illness from 
heavy drinking, binge drinking, and drinking and driving than did non-
Appalachian residents. There were insuffi cient data to compare physical 
activity behaviors. Differences among demographic groups for each risk 
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factor were also noted, with the individual characteristics of gender, educa-
tion, and age moderating the observed differences. Although this analysis 
focused on the Appalachian region per se, by comparing the Appalachian 
counties with all other counties, differences attributable to sociodemo-
graphics, the rural-urban continuum, and other place-based factors were 
obscured. Additionally, the region was treated as a totality, even though its 
subregions differ in important factors that contribute to lifestyle choices.
For the third analysis, the researchers compared the Appalachian and 
non-Appalachian counties in each of the thirteen states to look for differ-
ences in these key lifestyle factors (after reweighting the data according to 
the demographic characteristics of the Appalachian and non-Appalachian
counties). Notably, only in Kentucky, New York, and North Carolina were 
there signifi cantly higher risk factors in the Appalachian versus non-
Appalachian portions of the state. In Virginia, North Carolina, Kentucky, 
Maryland, and Tennessee, one or more risk factor levels were lower in the 
Appalachian counties than in the rest of the state. Table 3.1 summarizes 
these comparisons.
This analysis shows that, at the state level, there does not appear to be a 
consistent pattern of differences between Appalachian and non-Appalachian
health lifestyles. Several behaviors are more prevalent and others are less 
prevalent in the Appalachian counties of certain states. This state-by-state 
analysis cannot determine whether there are geographic pockets where 
health behaviors and other socioecological differences converge to create a 
unique health lifestyle pattern.
A more recent study,11 using data from the 1990s, aggregated county-
level BRFSS data at the labor market area (LMA) level.c There are seventy-
nine LMAs that contain at least one Appalachian-designated county. Rates 
of smoking and physical activity in these LMAs were compared with rates 
in all other LMAs in the country. This analysis concluded that smoking and 
physical inactivity rates in the Appalachian LMAs varied across the region 
but were generally higher than elsewhere. Specifi c cancer screening behav-
iors were also compared, with the Appalachian LMAs showing varying but 
somewhat lower rates than other LMAs. This study confi rmed that there 
is no singular Appalachian health lifestyle across the ARC-defi ned region. 
Like other studies, it was unable to draw meaningful conclusions about ob-
served patterns because comparing Appalachian LMAs to all other LMAs 
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would be expected to identify health behavior differences, given the differ-
ences in underlying socioeconomic factors. 
Another lifestyle issue of concern in Appalachia is substance abuse. A 
comprehensive study of mental health and substance abuse across the re-
gion found that methamphetamine, marijuana, and cocaine usage rates 
are lower in the region than in other parts of the country, as are rates of 
alcohol abuse and alcohol dependence.12 However, the nonmedical use of 
prescription-type psychotherapeutics is higher among adolescents in Ap-
palachia than elsewhere, and admission rates for addiction to opiates and 
synthetics are higher, especially in coal mining areas, than in other parts 
of the country. Use of opiates is increasing faster in Appalachia than else-
where, especially in its coal mining areas. Note that, once again, the region 
was compared with the nation generally, meaning that the infl uences of 
contextual factors were obscured.
These broad, regional studies are important for their contribution to an 
understanding of the prevalence of specifi c health behaviors in the region. 
These risk behaviors are associated with poor health outcomes and early 
death, and they create a burden for communities, families, and individuals. 
However, because these studies use the political defi nition of Appalachia to 
analyze socially and ecologically infl uenced behaviors, the results do not con-
tribute to an understanding of observed variations in the distribution of these 
behaviors or to the discovery of pathways to promote and support change.
Two lifestyle behaviors that have received widespread attention from 
health researchers focusing on the Appalachian region are smoking and 
the utilization of cancer screening services. Of the two, smoking is less de-
pendent on the availability of support from the health care system, so an 
exploration of the research on this specifi c behavior may provide insights 
into the Appalachian health lifestyle question.
Appalachian Tobacco Use
Smoking is the number-one cause of preventable morbidity and mortal-
ity in the United States, and it is the second leading risk factor for six of 
the eight leading causes of death globally.13 Tobacco use contributes to in-
creased rates of cardiovascular disease, chronic lung disease, several cancers 
(especially lung cancer), diabetes, and low birth weight, making smoking a 
serious health concern.
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Thoenen10 and Halverson and coauthors11 concluded that smoking 
prevalence in the 1993 ARC-designated Appalachian region was higher 
than outside the region, with high rates concentrated in Central Appala-
chia. Research has also shown that smoking rates are higher in some11, 14 or 
all10 of the Appalachian states than in the non-Appalachian states. Howev-
er, according to Thoenen,10 only in Kentucky was the smoking rate higher 
in the Appalachian than in the non-Appalachian part the state (see table 
3.1).
To explore smoking as an Appalachian lifestyle characteristic, data 
(from the 1993 BRFSS) were extracted from Thoenen’s study, and smok-
ing rates in the Appalachian regions of the thirteen states were compared. 
Regional comparisons at the state level indicated that Appalachian Ken-
tucky had a higher smoking rate than the Appalachian areas of eight other 
states. Only in North Carolina’s Appalachian region were smoking rates as 
high as those in Kentucky. Notably, these two states are the top two tobacco 
producers in the country, and loyalty to the crop was very high, especial-
ly in the 1990s. The smoking rate for the Appalachian counties of North 
Carolina was not signifi cantly higher than that for the rest of the state. The 
fact that the rate of tobacco use was higher in Appalachian Kentucky than 
in the rest of the state suggests that only in that state was an “Appalachian 
factor” involved. However, more recent data suggest that this difference 
has now been equalized; smoking rates in both Appalachian and non-
Appalachian Kentucky are now lower than in 1993, and they are no longer 
signifi cantly different.15 There is no regionwide report on smokeless tobac-
co use, but the prevalence of its use among men in a convenience sample of 
Appalachian Ohio residents was reported to be 33 percent—much higher 
than the 5.1 percent in the rest of the state.16
Clearly, there are subregions of Appalachia where smoking rates are 
high. However, within states that have high smoking rates, the level of 
smoking in the Appalachian areas does not exceed that in the rest of the 
state, pointing to causes independent of the Appalachian designation.
Individual Determinants of Smoking Behavior
In classic health behavior studies, researchers look for determinants of the 
relevant behavior across a variety of socioecological factors ranging from 
individual knowledge and beliefs to environmental infl uences. Studies of 
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specifi c Appalachian populations of smokers have searched for individual 
characteristics (e.g., knowledge, beliefs, personality, mental health status) 
as well as characteristics of the individuals’ social environment (e.g., indi-
vidual perceptions of social support systems and social norms) to explain 
behaviors related to tobacco, including smoking and smoking cessation, 
smokeless tobacco use and quitting, and smoking during pregnancy. 
Knowledge. Although it is well understood that knowledge alone does 
not determine lifestyle behavior choices, it is a contributor to decision 
making. In a study intended to describe the determinants of rural adult 
smoking patterns in Appalachian Ohio, interviews of a convenience sample 
of smokers found differences between them and other non-Appalachian
populations.16 The authors concluded that the relatively low income level 
and generally low education level among those in the sample, coupled with 
their being raised in the region, characterized the sample as “typical” of 
Appalachian Ohio, if not representative. Respondents recognized the rela-
tionship between smoking and the risk for lung cancer, but only half the 
sample understood the relationship between smoking and cardiovascu-
lar disease. Fewer knew about the effects of environmental tobacco smoke 
than about the effects of smoking itself. Knowledge was related to educa-
tion level, but greater knowledge was not associated with increased age, as 
has been observed in other studies. In this sample, younger participants 
had greater knowledge than older ones.
In another study,17 information from focus groups in a nonmetro-
politan Appalachian county (state not named) showed that smokers were 
aware of the pharmacological effects of nicotine and recognized it as an ad-
dictive substance. Participants identifi ed negative consequences of smok-
ing related to fi nances, health, and aesthetics as infl uences on their decision 
making. However, they also rationalized tobacco use with the observation 
that many people who smoke live into old age and that smoking can help 
control dietary intake.
Another focus group analysis revealed that knowledge of the dangers of 
tobacco use is high among adolescents in the Appalachian sections of seven 
states.18 These adolescents cited concerns about exposing children to sec-
ondhand smoke and illnesses related to tobacco as deterrents to smoking.
These studies reveal that selected populations in the Appalachian re-
gion understand the risks of smoking, especially the pulmonary risks, and 
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are sensitive to social issues surrounding the behavior. Although knowl-
edge is an important component in the decision-making process, a host of 
other infl uences contribute to the adoption and maintenance of smoking 
behaviors in Appalachia and elsewhere.
Beliefs. It has also been hypothesized that the continuing high preva-
lence of smoking in parts of Appalachia may be associated with individu-
als’ beliefs about quitting. Macnee and McCabe14 examined readiness to 
quit in a randomly selected adult population in an Appalachian county 
in Tennessee and found a higher percentage (40 percent) of smokers in 
the precontemplation stage (not planning to quit) compared with national 
samples. They reported that in their sample, the classifi cation of smokers 
into fi ve stages of change19 was not associated with education, gender, in-
come, rating of health, age at smoking onset, amount smoked, or presence 
of tobacco as part of social life or occupation. Those in the maintenance 
stage—that is, nonsmokers—were more likely to report attending church 
more than twelve times a month. Negative views of smoking did not differ 
across the stages of change in the Tennessee sample, whereas decreases in 
negative views across these stages were found in national samples. How-
ever, there were statistically signifi cant differences in views about the pros 
of smoking across the stages of change, as anticipated from studies of non-
Appalachian populations. These Tennessee smokers reported using spe-
cifi c types of strategies for changing their smoking behaviors at different 
rates than did smokers in non-Appalachian studies. A similar study con-
ducted in Appalachian Ohio identifi ed 20 percent of smokers in the con-
templation stage,16 which was higher than that reported in the Tennessee 
sample and similar to that in a national sample.
The main conclusion to be drawn from the extant research on the re-
lationship between beliefs and smoking is that it is complex and appears 
to vary across populations. There seems to be no consistent pattern in the 
Appalachian research reviewed here, although some differences from non-
Appalachian samples were observed.
Personality and Mental Health Status. Personality20, 21 and mental 
health characteristics22 have also been associated with smoking behaviors. 
These variables were included in three studies that examined smoking 
among pregnant women in different Appalachian settings. In one study,23 
personality traits of smokers identifi ed in other studies—specifi cally, being 
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less sociable, more anxious, more vulnerable to stress, and more easily de-
pressed—were not observed among the sample of pregnant women at a 
community health center in West Virginia. Smokers were not more nega-
tive, although nonsmokers were more positive. Overall, personality traitsd 
of the women in the study were more negative than those of middle-class 
women in a similar study, whether they were smokers or not. The research-
ers noted that low socioeconomic status is often related to high negative 
personality measures.
Researchers in a different West Virginia setting explored the relation-
ship between smoking and pregnancy as a transitional life event and found 
a complex association between smoking and depression.24 Smoking was 
understood as integral to the women’s social and personal context. The re-
searchers did not conclude that their fi ndings were unique to Appalachian 
women.
Another study,25 conducted in a community clinic in Southern Appa-
lachia, found that smoking during pregnancy was not associated with fac-
tors observed elsewhere, including education level, living with a smoker, 
history of depression, or use of other substances. Factors that contributed 
to women’s continuing to smoke during pregnancy were higher levels of 
smoking prior to pregnancy, inadequate prenatal care, and low family in-
come. Why predictors of smoking cessation during pregnancy that were 
found in other studies, including emotional factors such as depression, did 
not apply to this disadvantaged population is not clear. The researchers 
were careful to note that the factors that predict smoking and successful 
smoking cessation during pregnancy vary across populations, as demon-
strated in these three studies.
Socioeconomic Status. When looking for differences in individual de-
terminants of smoking behavior across different populations, it is impor-
tant to note that, nationally and globally, an individual’s socioeconomic 
status is considered the single greatest predictor of tobacco use. An analy-
sis of eight cross-sectional national surveys confi rmed that poverty status 
is an independent predictor of smoking status as well as smoking cessa-
tion.26 Americans living below the poverty line are 40 percent more likely 
to smoke than are those living at or above the poverty line.27 This is cor-
roborated by an analysis of 2004 NHIS data on smoking behavior, which 
found that smoking varies substantially across population groups. Smoking 
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prevalence decreases with increasing education and is higher among adults 
living in poverty.28 Globally, epidemiological studies have identifi ed an as-
sociation between smoking behavior and poverty at both the individual 
and community levels of analysis.29 Given the high rates of poverty in some 
parts of the Appalachian region, one would expect to fi nd high smoking 
rates as well. However, the association between individual poverty status 
or community socioeconomic status and tobacco use has not been studied 
from a regional perspective.
Poverty may infl uence smoking behaviors at the individual level 
through mechanisms associated with behavioral modeling related to social 
position, nicotine exposure related to smoking behaviors, and positive re-
wards of nicotine use related to stress, even though smoking itself may be a 
stressor.30 In light of the clustering of high smoking rates and high poverty 
rates in Central Appalachia, understanding this association is important 
for addressing this health risk in the region.
Social and Environmental Determinants of Tobacco Use
Social Determinants. Individual knowledge, perceptions, and beliefs are 
subject to social infl uences and are often dependent on social context. 
Often the most immediate social infl uence on an individual’s lifestyle 
decisions is his or her family context. In several studies carried out in Ap-
palachia, smokers reported that family circumstances, especially having a 
smoker in the household, infl uenced their decisions to smoke or to quit. 
Conditions within the family contributed to the use of both tobacco and 
alcohol, even though awareness of the risks related to such use was high. 
Adolescents in thirty-four focus group discussions in the Appalachian re-
gions of seven states reported that family infl uences on their decisions to 
use or abstain from tobacco were very important.18 Early experimentation 
with tobacco often occurred within the context of the family home. Specif-
ic deterrents to tobacco use cited by the adolescents included secondhand 
smoke exposure among children, the smell of smoke in the home and on 
family members, and personal experiences with illnesses related to smok-
ing, such as lung cancer.
In a study of tobacco cessation among adolescent girls in tobacco-
growing regions of Appalachian Ohio, Tennessee, and Virginia,31 research-
ers observed that community support for tobacco and the prevalence of 
80 Evelyn A. Knight
adult smoking, especially parental smoking, infl uenced the girls’ decisions 
and perceptions. They concluded that local beliefs and social norms are re-
lated to local and family contexts. However, these phenomena are not nec-
essarily unique to Appalachia.
The characteristics of one’s social and political environment, includ-
ing the prevalence of smoking itself, may infl uence decisions to begin and 
continue tobacco use. Macnee and McCabe14 noted that there are fewer 
tobacco-related laws and fewer antismoking programs in areas that are eco-
nomically dependent on tobacco. Nonetheless, Denham and colleagues31 
found that tobacco use in tobacco-growing areas of Appalachia is similar 
to that in other regions.
Environmental Determinants. Rurality is associated with tobacco 
use, and portions of Appalachia are highly rural. Researchers comparing 
BRFSS self-reported smoking data for 1994–1996 and 2000–2001 found 
rural smoking rates to be highest in Kentucky, Ohio, and Indiana and low-
est in Utah, California, and Nebraska.32 Although changes in prevalence 
between the two periods were negligible overall, a pattern was noted in 
which rural smoking prevalence declined in states where baseline smok-
ing rates were already low, increased in ten states where baseline rates were 
not low, and increased in three states where baseline rates were high. The 
greatest increases in rural smoking were observed among the young and 
those in the lowest income category ($25,000 a year or less). Differences in 
urban and rural smoking rates were explained statistically by lower levels 
of income and educational attainment in rural areas and by being white or 
Native American. When only those in depressed income and low education 
categories were included in the analysis, rural rates were still higher than 
urban rates. African Americans residing in rural areas had lower smok-
ing rates than their urban counterparts, but this pattern was not observed 
in any other racial or ethnic group. McMillen and associates33 reported 
that rural areas were less likely than urban areas to have smoking restric-
tions in place, but this difference was not attributable to variations in the 
populations’ knowledge about the risks of environmental tobacco smoke. 
Differences in home and work-site restrictions could not be explained by 
region, education, age, gender, race, or smoking status factors. In contrast, 
rural-urban differences in restrictions on smoking in public places were 
accounted for by variations in these demographic variables but not by 
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differences in knowledge and opinion after controlling for smoking status, 
gender, race, age, and education. The researchers concluded that the social 
climate in rural areas results in greater exposure to environmental smoke, 
which infl uences individuals’ perceptions of social norms that impact de-
cision making.
Implications of Tobacco Use Research
This overview of tobacco use and its determinants in Appalachia shows 
that the prevalence of tobacco use varies across the region, with particu-
larly high rates occurring in parts of Central Appalachia. Even where rates 
are high, as in Kentucky, the current rates are not higher in the Appala-
chian portion of the state than in the rest of the state. The strong asso-
ciation between poverty as a place-based determinant of smoking and the 
association between rurality and high smoking rates among white popu-
lations converge in areas throughout Appalachia to produce high rates of 
smoking. Thus, the inference by some researchers that smoking behavior 
is determined by Appalachian cultural characteristics appears to be un-
founded.16–18, 31 Some of the research cited here recounts, uncritically, what 
might be considered stereotypical characterizations as explanations for its 
results. For example, to call the infl uence of parents’ smoking on youths’ 
behavior “familism” or to label rationalizations about smokers living to an 
old age as “fatalism” relies on Appalachian stereotypes to suggest that these 
determinants and attributions are particularly Appalachian when, in fact, 
they are widespread. Marshall34 observes that American Indian and His-
panic populations also focus on family and home characteristics. Nonethe-
less, health professionals are acutely aware that where prevalence rates are 
high, it is important to understand the social context that supports smok-
ing and the barriers to smoking cessation.
With some notable exceptions, the search for an Appalachian health 
lifestyle has focused on the relationship between individual characteristics 
and behavior. Population characteristics affect health outcomes indepen-
dently of individual characteristics. Therefore, understanding the observed 
disparities across the region requires more complex approaches to study-
ing social and environmental determinants and access to societal resourc-
es, ranging from living history and local cultures to political structures and 
economic systems. Both individual and community levels of prosperity 
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impact health through levels of knowledge (education), prestige, money, 
infl uence, and power and by the conditions that cause social stress and 
its physical impacts.35 The recently created Centers for Population Health 
and Health Disparities are promoting multilevel research that incorporates 
biological factors, individual demographic characteristics and risk factors, 
social and physical contexts, and institutional and policy factors (called 
fundamental causes) in complex models that may elucidate the causes of 
health disparities and how “environment gets under the skin” (p. 1613).36 
This is the challenge faced by researchers seeking to uncover the funda-
mental causes of health lifestyle risks in Appalachia. Recognizing that life-
style is place based37 means that planning for health promotion and disease 
prevention programs needs to include a careful assessment of the local 
population and the local social, economic, political, and physical environ-
mental conditions.
Further Research
A key question raised by this chapter is whether the search for a unique 
Appalachian health lifestyle should be abandoned. That existing research 
has not been able to identify an Appalachian health lifestyle may be attrib-
utable to limitations of the study methods used rather than to the absence 
of the phenomenon. Given the importance of the particularities of history, 
socioeconomic status, and place in lifestyle choices, however, the existing 
research supports the conclusion that if there is an Appalachian health life-
style, it will not be distributed across a politically defi ned region. Using 
both epidemiological and social science methods may help answer the fol-
lowing overarching questions.
Do lifestyle behaviors in Appalachian communities differ from those 
in non-Appalachian communities with similar sociodemographic char-
acteristics? Previous epidemiological studies compared geographically 
defi ned Appalachian populations with the sum of non-Appalachian U.S. 
populations, an approach that obscures differences based on rurality and 
socioeconomic factors. More complex, multilevel analysis may identi-
fy regional differences that cannot be explained by poverty or rurality. 
This question also needs to be addressed at the individual level to de-
termine whether persons of Appalachian heritage have different lifestyle 
behaviors than those of non-Appalachian heritage. This issue has been 
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diffi cult to assess, but doing so is necessary to identify an Appalachian 
health lifestyle.
In populations in which there is an association between poverty and 
important health behaviors such as smoking, what socioecological factors 
are consistent across these communities that may impact the behavioral 
choice? The broad range of environmental factors infl uencing deleterious 
lifestyle choices in poor communities has yet to be clearly differentiated. 
This information could expand practitioners’ knowledge of causal factors 
that may be amenable to modifi cation and add to researchers’ understand-
ing of the socioecological model of health behavior. Qualitative, in-depth 
studies can establish the basis for larger studies that use the community 
rather than the individual as the unit of analysis, which are lacking in the 
literature.38
How do social and environmental factors infl uence individual lifestyle 
choices in poor communities? A local, participatory action research ap-
proach to answering this complex question would begin to map the wide 
range of infl uences on individual health lifestyle choices and bridge the gap 
between the worldviews of researchers and the worldviews of those whose 
environments are often characterized by limited community resources and 
limited civic engagement. This research should be conceptualized against 
the backdrop of the wide range of models of poverty39, 40 and the role of 
place in health outcomes.41
How do adaptations to the stress of personal and community pov-
erty impact selected lifestyle choices, especially tobacco use? An associa-
tion between poverty and smoking has been observed worldwide; the use 
of tobacco for stress relief has also been documented. When individuals 
perceive that they have limited control over life or occupational stressors, 
they often choose passive coping mechanisms that reduce the stress re-
sponse rather than active coping behaviors intended to mitigate the source 
of stress.42 Further understanding of these coping mechanisms is needed 
not only for tobacco use but also for other unhealthy lifestyle behaviors.
How do different types of tobacco policies impact underserved com-
munities or communities with large health disparities? As a corollary, how 
can support for effective policies be built in these communities?38 The re-
search reviewed in this chapter has shown that poor and rural communi-
ties are less likely to have environmental tobacco control policies in place 
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and are less likely to support such policies. At the same time, it has been 
hypothesized that smoking is more harmful to residents of disadvantaged 
communities.43 Greater understanding of how policies differentially im-
pact communities is needed to develop effective and acceptable public pol-
icies that support these communities.
Policy Recommendations
The Ottawa Charter for Health Promotion,44 created by delegates at an 
international conference in 1986, proposed standards for the creation of 
health promotion–related public policy and recognized the complexity of 
the infl uences on health:
Health promotion policy combines diverse but complementary 
approaches including legislation, fi scal measures, taxation, and or-
ganizational change. It is coordinated action that leads to health, 
income, and social policies that foster greater equity. Joint action 
contributes to ensuring safer and healthier goods and services, 
healthier public services, and cleaner, more enjoyable environ-
ments. Health promotion policy requires the identifi cation of ob-
stacles to the adoption of healthy public policies in non-health 
sectors, and ways of removing them. The aim must be to make the 
healthier choice the easier choice for policy-makers as well.44
Community empowerment and self-determination are considered the heart 
of health promotion and the basis for the creation of health promotion pol-
icy. Given this framework, policy recommendations for Appalachian health 
promotion include (1) assurances that health promotion infrastructure is 
available to all communities as an integral aspect of a public health and well-
ness system,45 and (2) assurances that rural communities are included in 
health promotion policy debates, understand the issues, and have a voice in 
establishing state-level policies that will impact their communities.46
Notes
a. Obesity, overweight, and hypertension awareness were also included in the 
report.
b. Wyoming did not implement the BRFSS that year.
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c. LMAs are defi ned as districts drawn to contain populations of at least 
100,000 and that cross state and county boundaries.
d. Measurements included Costa and McCrae’s fi ve-factor personality inven-
tory, the self-esteem index of the Clinical Measurement Package, Crnic’s social 
support scale, and Braiker and Kelly’s index of marital/partner satisfaction.
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4
Health Care Systems
Joel A. Halverson, Gilbert H. Friedell,
Eleanor Sue Cantrell, and Bruce A. Behringer
Scholars are engaged in active discussion about the underlying causes of 
poor health outcomes in the Appalachian region. One view is that cultural 
factors and traditions maintained over generations lead to unhealthy life-
styles and the inappropriate use or underuse of health services.1 A differ-
ent perspective points to a structural basis; that is, the roots of Appalachia’s 
health problems lie in systemic characteristics, particularly those related to 
power and how—and by whom—decisions are made. At the same time, 
this view recognizes that population and social factors play a role.2 Poverty, 
lack of jobs, illiteracy, inadequate education, poor housing, lack of public 
transportation, and lack of social support contribute to poor health in the 
region.3
The central thesis of this chapter, however, is that the underlying cause 
of poor health outcomes is the general absence of community-linked and 
community-responsive systems of health care across the region. This lack 
of engagement stems from systemic factors (e.g., service-driven reimburse-
ment that results in no accountability for outcomes) and the diffi culty of 
achieving direct community involvement in health issues, leading to sig-
nifi cant health disparities in parts of Appalachia.
This chapter reviews health disparities in Appalachia and presents se-
lected factors that affect health outcomes in the region. The discussion of 
these disparities centers on four key propositions: integration, collabora-
tion, community action, and attention to local conditions. In support of 
these propositions, four case studies of health improvement efforts in the 
region are presented.
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Health Disparities 
The Appalachian region experiences excess mortality from major causes 
of death and illness when compared with the rest of the United States, 
making the residents of the Appalachian region a health disparity popula-
tion.4 Most disquieting is the high premature mortality in the 35 to 64 age 
group.4 Central Appalachia, for example, has the highest rates of prema-
ture mortality from heart disease and cancers in the nation. There is no 
single explanation for the health disparities in Appalachia. They are likely 
the result of numerous variables intersecting in time and place, but four 
chief factors should be considered: availability, utilization, social distance, 
and lack of managed care.
Availability. One often-cited explanation is that the chronic economic 
distress pervading much of rural Appalachia has led to the lower avail-
ability of health services. A study authorized by the Appalachian Regional 
Commission5 tested this hypothesis and found slow regional growth in the 
supply of physicians, a concentration of doctors in higher income areas, 
a low availability of dental and mental health care, many small hospitals 
struggling to stay open, and less access in rural areas to drug and alcohol 
treatment. Differential availability and access to medical resources like-
ly contribute to regional heterogeneity in health outcomes. As recently 
as 2004, 318 of the 420 Appalachian counties (109 whole counties and 
209 partial counties) were classifi ed by the federal Health Resources and 
Services Administration as health professional shortage areas.6 Medical 
care resources are unevenly distributed within Appalachia, and although 
there are primary care facilities throughout the region, the few major 
metropolitan areas contain the largest concentrations of medical care fa-
cilities. Pittsburgh, Pennsylvania, and Birmingham, Alabama, are the re-
gion’s largest cities and have the greatest concentration of health care 
facilities in Appalachia. Large parts of the region have few major health 
care facilities, although a number of major metropolitan areas such as 
New York City; Atlanta, Georgia; Washington, D.C.; Cincinnati, Colum-
bus, and Cleveland, Ohio; and Baltimore, Maryland, are on the periphery 
of Appalachia and may serve some health care needs in parts of the re-
gion. The degree to which out-of-region urban services reach into high-
need rural Appalachian regions is unknown and probably not uniform. 
Although the importance of travel distance to medical care facilities in 
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shaping health outcomes is not well understood, it is plausible that a lack 
of locally available medical care contributes to health disparities in the 
region.
Utilization. A second factor generally related to regional health dis-
parities is the existence of many “upstream” population characteristics. For 
instance, Appalachia as a whole has lower disposable family incomes and 
educational achievement, two variables known to infl uence the use of ser-
vices.7, 8 Upstream factors impact health through a number of pathways. 
Over the course of life, all people experience some level of adversity, be it 
fi nancial, personal, occupational, or medical. Populations in many parts 
of Appalachia are subject to repeated adverse life events involving some 
combination of these hardships. Adverse events typically trigger metabolic, 
hormonal, and physiological changes, as well as changes in behavior and 
attitudes. Repeated or multiple simultaneously occurring adverse events 
over the life course contribute to the risk of developing various chronic 
diseases via psychosocial and physiological pathways. For persons who ex-
perience repeated adverse life events, these experiences may be written into 
the physiology and pathology of their bodies.9
Figure 4.1 illustrates the interaction between people and communities 
and health services and systems. The large arrow in the middle of the fi g-
ure represents individuals moving from a healthy state along a continuum 
toward a chronic disease state. Societal factors affecting the development 
and progression of chronic disease—the “underlying considerations”—are 
noted above the arrow, or “upstream.” Interventions are noted below the 
arrow, or “downstream.” These factors are listed separately, but in reali-
ty, they are interrelated. Prevention services may be available (as indicat-
ed below the arrow), but unless they are utilized, they will have no effect. 
For example, the immunization of children requires a connection between 
an available service and its utilization. The behavior of individuals and 
systems determines whether intervention services are utilized during the 
course of disease. In turn, the health behavior of individuals is infl uenced 
by community health attitudes. The education and literacy of residents in-
fl uence the formation of community attitudes and may determine the oc-
cupations of community members. Conversely, social and environmental 
backgrounds, including occupation and employment, undoubtedly have a 
signifi cant effect on community health attitudes and individual behavior.
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Utilization of downstream interventions depends in large measure on 
individual health behaviors conditioned by the upstream considerations 
noted. Figure 4.1 displays elements of clinical care as part of a continuum 
of optimal chronic disease care to achieve healthy outcomes. For individu-
als, moving through this continuum at an appropriate pace depends in 
part on community attitudes, perceptions and capabilities within the sys-
tem, and the availability and utilization of community resources. Health 
care utilization is a function of many forces. The characteristics of individ-
uals and their communities, as well as specifi c health services and systems 
Figure 4.1. Chronic disease overview. (Courtesy of G. H. Friedell, MD.) 
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factors, infl uence service delivery and use (see the explanation in fi gure 
4.2 below). Simple availability of services does not equate to use, nor does 
the systematized organization and delivery of services ensure optimal uti-
lization. Inequalities in availability, access, and quality of care or personal 
resources may lead to unequal care, unequal outcomes, and health dis-
parities. In addition, because many health care providers working in Ap-
palachia come from outside the region, their attitudes and expectations 
regarding health and their perceptions of unhealthy behaviors may present 
an upstream barrier to the provision of care.
Social Distance. A third factor related to regional health disparities 
is the social distance between some Appalachian populations and some 
health care providers. Educational and income differences are the most 
evident issues. Many mountain communities are served by health profes-
sionals from outside the region, often international medical school gradu-
ates. The use of medical terminology for those with limited health literacy 
is often cited as affecting communication, whether the providers are from 
Appalachia or from foreign countries. Providers’ understanding and ac-
ceptance of local behaviors and preferences also affect the delivery and 
acceptance of health care. An important example is the effect of poor com-
munication patterns on health care use and outcomes in the region.10
Although regional differences in health outcomes may refl ect an un-
derlying heterogeneity of local demographic, economic, infrastructur-
al, and social factors, these disparities cannot be completely explained by 
the most often cited culprits: poverty, rurality, and lack of health insur-
ance. Not all areas of the region with high poverty rates have comparably 
poor health outcomes.4 Rural counties in Appalachia have generally poor-
er health outcomes compared with rural areas in some other parts of the 
country.11
Lack of Managed Care. The fourth factor is the low rate of managed 
care. The region retains a high reliance on standard indemnity insurance 
products. People usually contact the health system through primary care 
providers; others, due to the multiplicity of access barriers, are forced to 
use emergency care. In Appalachia, there are few examples of those pri-
mary care contacts taking place within vertically integrated systems that 
ensure the coordination found in other, often more urbanized, parts of 
the country. Managed care penetration rates are less than 15 percent in six 
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Southern Appalachian states. In four states—Maryland, New York, Penn-
sylvania, and Tennessee—the rates exceed 25 percent but are well below the 
national leaders in western states and Massachusetts.12 The lack of man-
aged care enrollment in Appalachia may be the product of fewer capital 
resources to fi nance plans, coupled with employer and consumer reluc-
tance to utilize more restrictive insurance options. Low penetration rates 
for Medicare Part C plans result in less availability of the additional ser-
vices that are now common among such plans.13 Appalachians thus have 
fewer services such as disease management programs, lower community-
wide adoption of care quality standards, an absence of care coordination, 
and few outreach and educational activities such as those included in man-
aged care policies.
Addressing the Region’s Health Disparities
Physical health can be seen as the result of the interaction of individual, 
extended family, and community action with available, accessible, and co-
ordinated health care services and systems. In Appalachia, the relationship 
between personal and community economics and the region’s health sys-
tems is often inconsistent. In some places, the lack of economic diversity 
makes it diffi cult to maintain locally resilient economies. This instability 
directly impacts the availability, economic viability, and continuity of re-
gional health care services and the perceived investment opportunities they 
present. Lower per capita income means less money and greater personal 
economic concern about using disposable income for health services that 
are not covered by insurance. This is exacerbated by a reasonable mistrust 
of health systems that are characterized by uncoordinated services, dupli-
cation, and medical errors. Communities share stories of disconnected ser-
vices that are often perceived as “high tech, low touch.” Communication 
among health professionals, health systems, and patients and populations 
with low health literacy is inadequate.
Even when Appalachian patients and families are aware of and knowl-
edgeable about healthy behaviors or appropriate uses of care, many en-
counter impediments when moving from knowledge to action. Risk factors
are often the same for several of the leading causes of death. For instance, 
smoking, obesity, diet, and physical activity are infl uenced by one’s en-
vironment and peers. Some Appalachians face the lack of risk reduction 
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services, economic choices that require payment for such services, or the 
inability to successfully navigate the maze of services available for health 
improvement. These fundamental elements of a mature health system gen-
erally are not seen in the region or are found only in specifi c locales. 
Addressing regional health disparities requires a complex task of as-
sessment, defi nition, and intervention at both the community and health 
services levels. Effective resolution of the health disparities in Appalachia 
should be based on four propositions related to integration, collaboration, 
community action, and attention to local conditions.
Integration. There should be no division between local communities 
and health services and systems. Context is everything, particularly in Appa-
lachia. Figure 4.2 presents a vision based on a health system model14 in which 
structural relationships are constantly interacting with local behaviors and 
preferences to produce regional health outcomes. Currently, regional health 
disparities seem to be the outcome. Blaming Appalachians collectively for 
these disparities, or viewing them as victims, does not help identify effective 
ways to integrate socioeconomic conditions and local factors into a health 
system that is alert to individual health awareness, beliefs, and behaviors.
Collaboration. Some deeply rooted upstream socioeconomic factors 
persist and have a signifi cant impact on the effective provision of health 
services and on downstream outcomes. Typically, outcomes have been 
Population 
Health Outcomes
Characteristics of 
health delivery 
system
Characteristics of 
population at risk
Appalachian structural characteristics 
Figure 4.2. Appalachian health outcomes are the products of multiple factors. Source: 
Adapted with permission from Figure 1: Framework for the study of access to medical care. 
In: Lu Ann Aday and Ronald Anderson. Development of Indices of Access to Medical Care. 
Chicago, IL: Health Administration Press; 1975:7.
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categorically measured to gauge progress (e.g., declines in infant mortal-
ity, cancer incidence and mortality, substance abuse overdoses and deaths), 
but a parallel assessment of upstream factors related to availability, accessi-
bility, and utilization of patient care services is less frequent or comprehen-
sive. As poor outcomes persist, a second proposition emerges: measures to 
assess upstream structural issues should be in the purview of communities 
but should be addressed by both communities and their health systems. In 
advancing this second proposition, it is important to ask a question: is it 
necessary to deal with all the upstream factors fi rst, before addressing the 
health issues at the local or community level.a Although it would be high-
ly desirable to do so, waiting is untenable when the need to improve the 
health of Appalachian communities is so great. The recipe for success lies 
in community engagement in defi ning a “healthy community” and deter-
mining the level of health care availability and quality desired. All relevant 
sectors of the community—including schools, businesses, civic organiza-
tions, religious communities, governmental entities, health professionals, 
and the media—should be engaged in assessing health interactions and 
community health outcomes. Health is understood differently when it is 
viewed as a community issue rather than a personal issue. Interactions and 
outcomes are impacted by quality education, a healthy workforce, eco-
nomic vitality, and quality of life. The ability to afford, access, and retain 
vital health services for all citizens must be seen as a community goal and a 
shared responsibility. To the extent that certain upstream factors are barri-
ers to accomplishing desired health ends, the local community has to deal 
with them. The will of an organized community can overcome many, if not 
all, such obstacles.
Community Action. The third proposition is that substantial health 
improvement is more likely not only when communities play an active role 
in defi ning health, but also when they involve residents and health care pro-
viders in community-wide initiatives that support changes in service deliv-
ery and individual health improvement. When communities are engaged 
in broad-based health improvement, they draw strength from community 
assent and personal involvement. Health services are more likely to accom-
modate change and play an active role when community-wide concern is 
evident. There are many examples of rural Appalachian communities be-
coming part of the solution for a broad variety of health problems.15–17
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Awareness of Local Conditions. The fourth proposition is that Ap-
palachia is not really a homogeneous region, although it is often charac-
terized as one. Recent publications have pointed out variations among 
Appalachian subregions in demographic characteristics,18 health risks and 
outcomes,4 and cancer incidence and mortality rates,19 including those for 
coal mining counties.20 There is often suffi cient variation between con-
tiguous counties that one could argue for the existence of many different 
Appalachias. When viewed from a regional standpoint, descriptive char-
acteristics commonly associated with parts of Appalachia, such as rurality, 
economic distress, and medical underservice, are accurate.21 Although it is 
reasonable and necessary to have a common framework for addressing Ap-
palachian health problems, the heterogeneity among Appalachian subpop-
ulations indicates that fl exibility is essential as local areas and communities 
adapt proposed solutions to fi t community needs. Community-based par-
ticipatory research is one effective means for communities to build on their 
local assets to link individuals, communities, and health services and sys-
tems to address local health disparities.
Model Cases for Reducing Health Risks
and Improving Outcomes 
Community involvement in assessing, planning, and reorganizing the 
provision of health care in Appalachia is illustrated in the following case 
studies. Each case demonstrates how elements of the four propositions 
enumerated earlier successfully redefi ne the relationship between the com-
munity and the health system and change upstream and downstream fac-
tors to address health disparity issues.
The Kentucky Cancer Program and Related Efforts. The Kentucky 
Cancer Program (KCP) comprises a statewide outreach program and a 
branch of the Cancer Information Service of the National Cancer Institute 
(NCI), as well as the Kentucky Cancer Registry.22 Begun in 1984 as part of a 
statewide cancer control program, the registry achieved complete coverage 
of new cases in 1995 and became part of the NCI Surveillance, Epidemiolo-
gy, and End Results (SEER) Program in 2000. With the development of the 
registry, it is now possible to accurately assess the incidence of cancer and 
changes in its incidence at any point in the past twenty years in different 
areas of the state. This includes Appalachian Kentucky, a fi fty-four-county 
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area in the southeastern part of the state with a rural, low-income, 98 per-
cent white population of 1.1 million people.
According to Kentucky Cancer Registry data, the incidence of fatal 
lung cancer cases among Appalachian and non-Appalachian men in east-
ern Kentucky decreased between 1995–1999 and 2000–2006, but the rates 
remain some of the highest in the country. In contrast, there was a sig-
nifi cant increase in the incidence of lung cancer among both Appalachian 
and non-Appalachian women. In a related manner, the rate of cigarette 
smoking has fallen in recent years among both Appalachian and non-
Appalachian men, with no comparable drop among Kentucky women. The 
ongoing focus is on primary prevention (cigarette smoking cessation and 
prevention) in an effort to encourage individuals to modify their behavior. 
This has been diffi cult to get across to young people—the most impor-
tant target population—when smoking is prevalent in their communities 
among parents, friends, teachers, and coaches. However, the city councils 
of three small eastern Kentucky cities, each a county seat (London, Camp-
bellsville, and Prestonsburg), voted to make public places smoke free to 
improve the health of the community, despite protests from those who 
feared a loss of business if patrons could not smoke on the premises. This 
provides clear evidence of community support for smoking prevention 
and cessation (i.e., individual behavior change).
The KCP’s outreach services include a fi fteen- to twenty-member 
District Cancer Council (DCC) in each of the fi fteen multicounty Area 
Development Districts in the state. At least once a year, each DCC reports 
cancer incidence and mortality data to the Kentucky Cancer Registry. Is-
sues of particular importance to the residents of each area are empha-
sized, and the KCP cancer control specialist who staffs the DCC for each 
region facilitates the community’s response to such concerns. Follow-
up community activities of KCP regional coordinators have played ma-
jor roles in efforts to reduce cervical and breast cancer. The incidence 
and mortality rates for both cervical cancer and invasive breast cancer 
dropped for Appalachian and non-Appalachian women in eastern Ken-
tucky between 1995–1999 and 2001–2005. The quality of care for wom-
en with breast cancer appears to be equally good in Appalachian and 
non-Appalachian Kentucky, but the fact that the mortality rate in eastern 
Kentucky remains relatively high in spite of a lower incidence indicates 
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that improving survival is most likely hindered by low levels of screening 
and early diagnosis.
In addition to the KCP’s efforts, the state legislature has supported 
cervical and breast cancer screening, the Centers for Disease Control and 
Prevention and the NCI have supplied funding, and the Kentucky Depart-
ment for Public Health provides services through local health departments 
in each county. These and other cancer control efforts have all contributed 
to increased screening, effective treatment of identifi ed precancerous cer-
vical lesions, the treatment of more breast cancer cases, and the consequent 
reduction in cervical cancer incidence and mortality in Appalachian Ken-
tucky. Special efforts, such as the work of the NCI’s Appalachia Leadership 
Initiative on Cancer to foster the development of community cancer co-
alitions (twenty-four in eastern Kentucky between 1991 and 1997), have 
heightened community awareness of cervical and breast cancer—the fi rst 
step in increasing screening for these diseases. However, one major barrier 
may be low levels of educational attainment in this population, which may 
be correlated with low rates of screening. In addition, the availability and 
accessibility of screening services are continuing problems, especially in 
rural areas in the state. These problems have been compounded by the dis-
tance and travel times to screening and other facilities. As a consequence, 
even when services are available and accessible, they are not as well utilized 
as they could be.
In spite of these hindrances, screening for cervical and breast cancers 
has increased over the years. As a result, cancers are identifi ed earlier and 
in more treatable stages, which is partly responsible for the drop in mor-
tality. The number and quality of treatment centers in Appalachian Ken-
tucky have also improved, especially in the fi eld of radiation oncology. One 
example of improved breast cancer management is the approach of phy-
sicians and administrators at the 350-bed King’s Daughters Hospital in 
Ashland, Kentucky. All patients with breast cancer who are seen by staff 
physicians are evaluated by a panel of surgeons, radiotherapists, medical 
oncologists, radiologists (who share mammograms and other reports), 
and pathologists (who discuss the pathological fi ndings in available biop-
sies) before defi nitive treatment begins. The head nurse on the oncology 
service and the cancer registrar are also present at this evaluation, and the 
panel’s conclusions are made available to the primary physician.
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Improving Health Care in Hancock County, Tennessee. The 1990 cen-
sus cited Hancock County, Tennessee, as the poorest county in the state 
and among the ten poorest counties in the nation. It had high unemploy-
ment, a per capita income less than half the national average, and one of 
the lowest educational attainment levels in the state. Jobs were limited to 
public employment, farming, and small manufacturing. Although county 
residents had a history of low teenage pregnancy and infant mortality rates, 
the overall mortality rates from chronic illnesses such as heart disease were 
high then and remain signifi cantly high today.23 More than two-thirds of 
all children were uninsured or were covered through TennCare, Tennessee’s 
Medicaid program. The Hancock County Hospital closed in 1992, leav-
ing the county with only one full-time and one part-time general-practice
physician, an active volunteer rescue squad, and a small health department. 
As part of the Empowerment Zone initiative of the 1990s, Hancock Coun-
ty conducted a series of public meetings that resulted in the development 
of a long-term strategic plan. Key health issues were identifi ed, and gaps in 
health care services were documented. Foremost among these issues was 
the absence of fundamental preventive services and primary care for chil-
dren and the concomitant low utilization of such services.b
The strategic plan called for a partnership among multiple county 
agencies and external organizations to garner resources to address health 
issues. Consequently, a regional community health center system opened 
an offi ce in the county to improve access to primary care, the county’s 
emergency medical services participated in a federal demonstration proj-
ect to test a telecommunications link between the rural community and 
a regional tertiary care center, and the Hancock County Health Council 
was formed through the Tennessee Department of Health, assuring a con-
tinuous assessment of county health needs and communication within the 
county and with external partners.
Moreover, a rural health outreach grant was awarded to the East Ten-
nessee State University (ETSU) College of Nursing (located eighty-fi ve 
miles away), the regional community health center, and the county health 
department. These organizations performed physical examinations for the 
public and obtained baseline data on the health of the county’s children. 
These examinations identifi ed multiple issues, particularly childhood risks 
for long-term chronic illnesses.
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Based on these data, the fi rst high school–based health clinic in the 
state was funded in 1995 by a federal Healthy Schools, Healthy Communi-
ties grant. Nurse practitioners from ETSU and local staff began delivering 
health services in the Hancock County schools, including primary care and 
prevention services, health education, individual and group student coun-
seling, and classroom instruction. A behavioral health specialist addressed 
long-term child and family issues. Clinic personnel became child health 
advocates, working with parents, changing students’ awareness of health 
issues, and seeking pediatric and adolescent care and support services from 
in- and out-of-county providers.
Thanks to a high degree of collaboration among multiple partners, a 
new critical access hospital opened in 2006. Local leaders used the Empow-
erment Zone’s strategic plan to promote an understanding of the county’s 
health needs assessment and to engender support for a plan to fi nance the 
new medical facility. County leaders invited regional health and hospital 
systems to explore ownership and management options for the hospital. 
One system was selected, and county health care providers negotiated with 
the hospital to ensure internal support for key health services and coop-
eration in addressing health status issues. The facility now provides emer-
gency services for pediatric patients and serves as the keystone for a more 
integrated health system that is accessible to all, regardless of the ability to 
pay.
Hancock County provides an example of the level of community com-
mitment and vision needed to improve health services, form a cohesive 
health system, and use partnerships to address local health issues. The con-
tinuum of care now available to the county’s 1,700 children is exemplary. 
Primary prevention activities have become part of the Tennessee Coor-
dinated School Health Program. Primary care is now supported through 
a school-based health clinic administered by the ETSU College of Nurs-
ing and a regional community health center, both funded by the Health 
Resources and Services Administration. Secondary and emergency care 
has been reestablished in the county. Specialty care and tertiary hospital 
services are assured by clinical arrangements developed through the new 
county hospital managed by Wellmont Health System. The school-based 
health clinic has reported some evidence of health status improvements 
among children, particularly in terms of childhood obesity and the early 
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identifi cation of potentially disabling conditions. High quality standards 
are in place for the delivery of care, and through the auspices of the County 
Health Council, organizational relationships and community involvement 
intended to improve the health of the county’s children are maintained.
Combating Obesity and Cardiovascular Risks in West Virginia. West 
Virginia, the only state completely within the Appalachian region, has per-
sistently had adverse outcomes from cardiovascular disease. In addition, 
West Virginians are among the most obese people in the nation. More than 
60 percent of adults are overweight, and 30 percent are obese; the state 
ranks second in childhood obesity, with 20.9 percent of children aged 10 to 
17 being overweight or obese. The Coronary Artery Risk Detection in Ap-
palachian Communities (CARDIAC) project was started as a school-based 
public health risk factor screening program in 1998 through collaborative 
efforts by West Virginia University and Alderson-Broaddus College.24 Ini-
tiated as an individualized, population-based strategy to address the high 
morbidity and mortality from heart disease in West Virginia, its mission 
has expanded to include all chronic illnesses associated with obesity, such 
as diabetes and, more recently, asthma.
Three key stakeholder groups were identifi ed at the beginning of CAR-
DIAC: individuals, schools and surrounding communities, and policy 
makers and legislators. The CARDIAC program has identifi ed numerous 
children at risk of obesity and has helped develop a number of school-
based interventions to teach children about nutrition, physical activity, and 
tobacco avoidance.
Since its inception, CARDIAC has grown from a small pilot project in 
three rural West Virginia counties to a multidimensional effort involving 
all fi fty-fi ve counties in the state, with voluntary participation open to all 
fi fth graders in West Virginia. The screening consists of a short family his-
tory of premature coronary artery disease and diabetes, as well as symp-
toms of and treatment for asthma. Body mass index (BMI) is calculated, 
blood pressure is measured, and a fasting lipid profi le is obtained.
One of the benefi ts of CARDIAC extends from its relationship to the 
Rural Health Education Partnership (RHEP), a component of an associa-
tion between West Virginia’s institutions of higher education and its ru-
ral communities. RHEP enables health science students from the state’s 
three medical schools and nursing students from participating colleges to 
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complete required rotations in local rural communities. These students 
participate in CARDIAC and learn disease prevention and health promo-
tion techniques under the supervision of fi eld faculty, school health nurses, 
and CARDIAC staff.
A community-based program aided by information derived from 
CARDIAC is Camp NEW You (NEW stands for nutrition, exercise, and 
weight management). This is a two-week summer residential program 
with yearlong follow-up for at-risk 11- to 14-year olds who are above the 
85th percentile in BMI and are referred by their primary care providers. 
The fi rst camp was held in 2008 on the campus of West Virginia University. 
The program expanded to Marshall University and may eventually extend 
to smaller colleges in the state.
Documenting the health status of West Virginia youth through the 
CARDIAC project was instrumental in passage of the Healthy Lifestyle Act 
of 2005 (HB 2816). This initiative formalized and expanded CARDIAC’s 
BMI screening in schools, required increased physical education in ele-
mentary and middle schools, and mandated modest improvements in the 
school nutrition program.
Tackling a Growing Substance Abuse Problem in the Region. A study 
conducted by the Substance Abuse and Mental Health Services Adminis-
tration mapped the use of nonmedical pain relievers by substate regions, 
and Appalachian counties frequently appeared in the regions of highest 
use.25 Some states (Virginia, West Virginia, North Carolina) have pub-
lished reports that included maps of overdose fatalities, showing a clear 
pattern: the highest mortality rates occurred in contiguous counties that 
form the Central Appalachian region. A report to the Appalachian Region-
al Commission indicated that, compared with national rates, Appalachia 
has higher rates of hospital discharge from co-occurring mental health and 
substance abuse diagnoses and higher admission rates for opiates and syn-
thetics.26 The study also found a high and growing use of heroin, opiates, 
and synthetics in coal-producing counties in the region.
Past experience in Appalachia involving the abuse of alcohol and co-
deine-containing analgesics did not prepare providers, individuals, mental 
health and substance abuse counselors, law enforcement, or the court sys-
tem to deal with the abuse of highly addictive semisynthetic opiate pre-
scription drugs. In fact, most of the agencies and professionals countering 
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substance abuse did not perceive this new wave of drug abusers as being 
signifi cantly different from the occasional abuser of the past. However, two 
different professionals in southwestern Virginia saw the nature of this new 
problem and its local effects from two entirely different perspectives. 
The fi rst individual, a primary care physician in a rural coal mining 
community, made several observations. First, he was seeing more sub-
stance abusing patients who were quickly becoming addicted and rapidly 
escalating their doses and methods of administration to achieve the max-
imal effect of the drug. Second, several patients presented with unusual 
skin lesions and multinodular infi ltrates on chest X-rays. These were later 
determined to be related to immunological reactions to excipients in the 
tablets, which were crushed and then injected into the skin (accounting for 
the skin lesions) or directly into a vein (and deposited in the lungs). Ulti-
mately, the physician enlisted others in the local health care system to help 
him conduct a “town hall” meeting. Approximately 700 individuals from 
the community attended, including those who had been directly affected 
by substance abuse. They identifi ed the problem and began to formulate 
a response. As a result of this community effort, led in large part by one 
physician, more treatment options, Alcoholics Anonymous and Narcotics 
Anonymous groups, and even a residential treatment facility were devel-
oped over the next ten years.
The second individual, an attorney, recognized an increase in crime 
related to drug use. After practicing law for several years and acquir-
ing a sense of the court system’s caseload, he was struck by the increase 
in the absolute number and percentage of cases that were drug related, 
either directly or indirectly. He researched prior years’ statistics for his 
own and several surrounding counties and observed that certain crimes 
were increasing, especially larceny and breaking and entering. Further 
research showed that the increase in crime paralleled the increase in pre-
scription drug abuse. With the help of fellow attorneys, the court system, 
judges, and treatment and recovery professionals, a drug court was es-
tablished, and more options for treatment in lieu of incarceration were 
made available.
In both instances, a tipping point was reached when an observant 
health or legal professional recognized a problem and was appropriately 
positioned to take the message to his respective health care system and 
Health Care Systems 105 
community. Struggling with soaring foster care cases as more children were 
removed from homes with addicted parents, rising crime rates, and other 
social ills accompanying a burgeoning substance abuse problem, commu-
nities were eager to redefi ne substance abuse services and their position in 
the health care system through a dialogue to address the issue. Several years 
have passed, and the abuse of prescription drugs persists in these areas, but 
there are now more resources and treatment options available within the 
area, including more targeted, evidence-based prevention programs and 
recovery support.
Further Research
A number of research questions evolve from the ideas presented in this 
chapter, and answering them will increase our understanding of the re-
gion’s health issues and aid in developing projects and plans to improve the 
health care system’s capacity, functioning, and utilization.
Given the sparse distribution of medical care resources in Appalachia, 
what impact does travel distance to medical care facilities have on overall 
population health? Although some logical assumptions can be made re-
garding health care access and outcomes, it is not clear how or to what ex-
tent the distribution of medical care facilities infl uences health outcomes. 
A related and perhaps more critical question is, how does travel distance 
to medical care facilities infl uence attitudes about health care and care-
seeking behavior?
Given the generally poor economic conditions in parts of the region 
and a lack of infrastructure that contributes to upstream health factors, 
how do contextual factors interplay with the health care system? It is criti-
cal to identify contextual barriers to health improvement and ways to cir-
cumvent these barriers so that progress toward integrated health systems 
can be achieved.
Given the signifi cant heterogeneity in both contextual circumstances 
and health status in different parts of Appalachia, what are the distinguish-
ing characteristics of areas with favorable outcomes as opposed to those 
with less favorable outcomes? Clearly, there is an opportunity to learn les-
sons from communities that are relatively health prosperous and share that 
insight with communities that are less so.
106 Halverson, Friedell, Cantrell, and Behringer
Policy Recommendations
The ideas presented in this chapter lead to a number of policy suggestions. 
For instance, one of the key issues in Appalachia is the local recognition of 
health problems. In many cases, local populations may be unaware of their 
health status and health risks relative to other parts of the region and the 
country, but intuitively, they acknowledge poor health outcomes. Therefore, 
state and local offi cials should be urged to share and highlight health out-
come defi ciencies among local, regional, and national populations. From a 
health disparity standpoint, only when health problems are identifi ed can 
they be effectively addressed. Although communities are often able (and 
best suited) to identify local health issues, regional and national statistics 
allow local community health issues to be related to broader regional and 
national health outcomes; they can also serve as a tool to muster support for 
health improvement efforts. Health policy at the state and national levels is 
greatly infl uenced by broad-scale health outcome measures, as opposed to 
locally defi ned health issues. It is critical that intersecting broad-scale and 
local health issues be articulated to local populations by local offi cials and 
community groups. In this way, local realities that affect health behavior 
and defi ne pathways by which local health care systems are accessed can be 
addressed most effectively. In addition, national and state health policy to 
address health disparities must be fl exible enough to account for diversity 
and differences among local and regional populations.
Policies to address identifi ed gaps in local health outcomes need to focus on 
primary prevention in addition to secondary and tertiary clinical care. All too of-
ten, the health care system responds to fi nancial incentives that emphasize emer-
gent needs, with less attention to alleviating barriers to access that force residents 
to use health care as a last resort. The failure to address primary prevention, or 
the lack of a system of health care in Appalachia to do so, may largely explain the 
persistent adverse health outcomes in the region. The systemization of health 
care in the region should include a continuum of health services, from primary 
prevention to tertiary care, that eliminates gaps in health services and promotes 
a progression of care through all service domains.
Notes
a. Community is defi ned as a population within a geographic boundary. In 
urban areas, community is readily defi ned as the population in that city or town. 
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In contrast, in rural Appalachia, community is generally thought of as the popu-
lation within county boundaries. However, within a county, there is a county seat 
community and perhaps other small towns with their own communities.
b. School-age children represent 25 percent of Hancock County’s population 
of 7,000.27
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Part II
Appalachian Health Status
This part discusses the nature, prevalence, interconnections, and implica-
tions of various health conditions in the region. The issue of health dis-
parities both in the region as a whole and in the states with Appalachian 
counties underlies the following chapters. Although it is not known pre-
cisely why these disparities exist, the data clearly indicate that Appalachians 
are disproportionately affected by cardiovascular disease, diabetes, specifi c 
cancers, and obesity. Other less obvious but equally serious health con-
cerns involve kidney disease, traumatic injuries, mental and oral health, 
and substance abuse.
These chapters go beyond documenting Appalachian health inequali-
ties; they examine some of the more effective programs for dealing with 
them. Case studies highlight the key role of local communities in defi n-
ing needs and promoting health care services. Each chapter also indicates 
where data crucial for program design and implementation are missing 
and how they might be obtained.
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The Heart of Appalachia
Ann L. McCracken and E. Kelly Firesheets
Heart disease,a the leading cause of death of both men and women in the 
United States, costs an estimated $475 billion for health care services, med-
ications, and lost productivity in 2009.1 Among adults over 20 years of age, 
some 80 million Americans, or 38 percent of men and 34 percent of wom-
en, are currently living with one or more types of cardiovascular disease. 
This form of heart disease affects the heart itself or the blood vessel system, 
especially the veins and arteries leading to and from the heart. Nationally, 
more than 830,000 people die of cardiovascular-related conditions every 
year.2
Rates of heart disease are not equally distributed across the U.S. pop-
ulation. According to reports from the Centers for Disease Control and 
Prevention (CDC),3 some of the highest rates of heart disease are in Ap-
palachian areas, including southern Ohio, West Virginia, and eastern Ken-
tucky. In 2008, 8.1 percent of West Virginians reported that they had been 
diagnosed with angina or coronary heart disease—the highest percentage 
in the country and nearly twice the national average of 4.3 percent.4 Four 
of the fi ve states with the highest heart disease death rates (West Virgin-
ia, Pennsylvania, Mississippi, and Alabama) contain Appalachian coun-
ties (only Oklahoma, which ranks second, does not).5 Nearly 15 percent of 
hospitalizations in the 406 Appalachian-designated counties in 2000 were 
due to heart disease, exceeding hospitalizations due to chronic obstructive 
pulmonary disorders, all cancers, stroke, and diabetes combined. Eastern 
Kentucky, southern West Virginia, and western Virginia have particularly 
high rates of hospitalization for heart disease.6
Barnett and coauthors7 point out that disease incidence is infl uenced 
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by social, economic, behavioral, psychological, and physiological risk fac-
tors, while disease mortality is affected by the speed of diagnosis and the 
effi cacy of medical care. Death certifi cate data from 1990 to 1997 reveal 
that heart disease was the leading cause of death among elderly men and 
women in Appalachia. Elderly white men living in Appalachia had higher 
death rates than those who lived outside the region.6 These data are not 
surprising, given that heart disease is generally considered a disease of the 
elderly; more than 83 percent of people who die of coronary artery disease 
are aged 65 or older.8, 9 However, young Appalachians are not immune to 
heart problems. In fact, nearly a third of hospitalizations for heart disease 
in Appalachia were for individuals between 35 and 64 years of age.6
These statistics have led many to believe that the risk factors for heart 
disease may be more prevalent among Appalachians than non-Appala-
chians. This chapter explores that proposition by presenting the known 
risk factors for heart disease and reviewing national and regional data on 
their prevalence among Appalachians. Additional evidence regarding the 
prevalence and relative effect of various risk factors is provided through 
a case study analysis of heart disease among Appalachians in the Greater 
Cincinnati metropolitan area. The chapter ends with research and policy
recommendations that address the prevalence of heart disease among 
Appalachians.
Risk Factors for Heart Disease
To improve the heart health of individuals in Appalachia, it is important 
to understand the risk factors infl uencing their long-term health. Some of 
these factors, such as age, sex, and heredity, cannot be changed, while oth-
ers can be manipulated. For example, in a case-controlled study of fi fty-
two countries, nine risk factors subject to change accounted for greater 
than 90 percent of the likelihood of having an initial acute heart attack. 
These factors are cigarette smoking, abnormal blood lipid levels, hyperten-
sion, diabetes, abdominal obesity, lack of physical exercise, low daily fruit 
and vegetable consumption, alcohol overconsumption, and low scores on 
a psychosocial index that included depression, locus of control, perceived 
stress, and life events.10 Risk factors can be grouped using a variety of other 
frameworks as well. Practitioners and health researchers have identifi ed 
health, lifestyle, and behavioral factors that increase the risk of developing 
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heart disease.11 Others examining the relationships between socioeconom-
ic status and health outcomes group risk factors in two categories—
compositional and contextual. Compositional factors focus on the individ-
ual, such as health, lifestyle, and behavior, whereas contextual factors are 
shared by all individuals in a similar environment.6 Both types are relevant 
in Appalachia; however, contextual factors such as geography and poverty 
may be particularly salient for people living in some areas. For purposes of 
this discussion, the risk factors for heart disease are categorized as health 
factors, behavioral factors,b and contextual factorsc (table 5.1).
Health Factors
High Cholesterol. Individuals with high total cholesterol levels are at great-
er risk of developing heart disease. Blood cholesterol at or below 200 mg/
dL is considered desirable, whereas a level at or above 240 mg/dL dou-
bles the risk of heart disease.12 A health needs assessment of seven Appa-
lachian counties undertaken by the Appalachian Rural Health Institute13 
determined that the prevalence of high cholesterol in these Appalachian 
counties was 37.6 percent, slightly higher than the national rate of 35.6 
percent. Other studies confi rm elevated rates of high cholesterol among 
Appalachians.14, 15 The percentage of people who have high cholesterol lev-
els has been increasing. From 1995 to 2007, nine of the thirteen states with 
Appalachian counties experienced gains greater than the national average 
gain of 9.5 percent. In North Carolina and Georgia, high cholesterol rates 
increased more than 15 percent. West Virginia had the highest percentage 
of people with high cholesterol (42.2 percent).4
Typically, high cholesterol is associated with older age. However, in 
Table 5.1. Risk Factors for Heart Disease
Health Factors Behavioral Factors Contextual Factors
High cholesterol Smoking Poverty
High blood pressure
Overweight
(body mass index > 25)
Geography
Diabetes
Physical inactivity
Alcohol use
Stress
Medical resources
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a study of 1,338 fi fth-grade students in fourteen West Virginia counties, 
overweight children had a 2.4 times greater risk of having high total lipids 
and a 5.3 times greater risk of having low levels of high-density lipoprotein 
(HDL)—or “good” cholesterol—than children at healthy body weights.16 
These data suggest that early intervention targeting children may be need-
ed to lower rates of high cholesterol and, in turn, heart disease in the region.
High Blood Pressure. Hypertension, or high blood pressure, is a major 
risk factor for heart disease and other serious medical conditions.17 Health 
data indicate that hypertension is prevalent among Appalachian popula-
tions.18 According to a CDC report, the Appalachian region has the highest 
hospitalization rates for hypertension (between 782 and 955 per 100,000 
people).19
Between 1997 and 2007, the number of persons diagnosed with hyper-
tension rose faster in eight of the thirteen Appalachian states than in the 
rest of the nation, which had a 5.6 percent increase. Georgia had the great-
est increase, from 19.7 percent in 1997 to 30.4 percent in 2007. Approxi-
mately 33 percent of residents in Tennessee, West Virginia, and Alabama 
had been diagnosed with hypertension in 2007, compared with about 28 
percent in 1997.4
Diabetes. In addition to the physical problems generally associated 
with diabetes (hypoglycemia, ketoacidosis, and renal problems), individuals 
with type 1 and type 2 diabetes are at increased risk of developing heart dis-
ease.20 While an estimated 8.3 percent of American adults have diabetes,21 
rates are much higher in Appalachia. For example, eight of the ten states 
with the highest rates of diabetes are Appalachian states, and West Virginia 
has the overall highest rate of diabetes in the United States (11.9 percent).4
Behavioral Factors
Tobacco Use. In 1997, 97 percent of the total U.S. burley tobacco produc-
tion occurred in Appalachian states.22 It is well known that smoking is one 
of the leading contributors to heart disease.23 According to information 
from the Ohio Tobacco Prevention Foundation,24 over 32 percent of adults 
in Appalachian Ohio use cigarettes, and 6.6 percent of Appalachian adults 
use some form of smokeless tobacco. In 1995 the West Virginia Depart-
ment of Health and Human Resources found that the rate of adult smokers 
in 399 Appalachian counties was 24.2 percent—signifi cantly higher than 
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the 21.9 percent rate in the rest of the country.25 Although the national rate 
decreased to 18.3 percent in 2008, two of the three states with the highest 
smoking rates were in Appalachia: West Virginia (26.5 percent) and Ken-
tucky (25.2 percent).4
There are geographic and racial differences in smoking rates with-
in Appalachia. Smoking rates among whites are highest in eastern Ken-
tucky and central and southern West Virginia (25.4 to 36.6 percent). Rates 
among blacks are higher in Northern Appalachia (29.9 to 37.6 percent) 
than in Southern Appalachia (11.3 to 28.4 percent).6
Obesity and Overweight. Obesity is becoming a health issue across 
the United States and is related to heart problems in Appalachia. The three 
states with the highest obesity rates in Appalachian Mississippi (33.4 per-
cent), Alabama (32.2 percent), and West Virginia (31.9 percent).4 West 
Virginia (68.8 percent), Tennessee (68.0 percent), and Alabama (67.9 per-
cent) have the highest rates of overweight and obese persons in the United 
States.4 Among whites, the highest rates of obesity are found in northern 
Pennsylvania, southern New York, central West Virginia, and eastern Ken-
tucky Appalachian counties.6
Physical Inactivity. Physical activity increases endurance, builds mus-
cular strength, and helps control blood lipid abnormalities, diabetes, and 
obesity—all risk factors for heart disease.26 In addition, exercising and 
modifying other unhealthy behaviors after having a heart attack results in 
a better quality of life and slightly increased survival rates.27
Nationally, approximately 35 percent of mortality from coronary 
artery disease is attributable to physical inactivity.6 Three Appalachian 
states—Mississippi, West Virginia, and Kentucky—are among the top fi ve 
states most likely to have residents who do not participate in physical activ-
ities.4 Research suggests that persons who either live in rural areas or have 
lower incomes are less likely to meet physical activity recommendations.28 
Both these factors are likely to affect Appalachian heart health.29
Alcohol Use. When consumed in moderation, alcohol is benefi cial for 
heart health.30, 31 Moderate alcohol consumption (one to two drinks per 
day for men; one drink per day for women) can raise HDL (good) choles-
terol; however, heavy drinking (in excess of these amounts) can raise the 
level of triglycerides in the blood and lead to high blood pressure, cardio-
myopathy, and cardiac arrhythmia.32
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Recent research suggests that alcohol consumption may be less com-
mon in Appalachia than in other regions of the country.33 West Virginia 
has one of the lowest rates of heavy drinkers (2.1 percent). The only two 
states with Appalachian counties that exceed the national average (5.1 per-
cent) are Ohio (5.8 percent) and Pennsylvania (5.5 percent).4 However, 
Appalachian youth are more likely to report heavy alcohol use (2.9 per-
cent) than their non-Appalachian peers, which may have implications for 
the future onset of heart disease.34
Stress. Stress includes an individual’s behavioral, psychological, and 
physical reactions to physical, environmental, and social conditions.35 
Contextual factors such as poverty may contribute to prolonged stress; 
however, reactions to the effects of stress are highly dependent on the per-
ceptions and experiences of the individual. In some cases, stress can lead to 
health conditions such as anxiety, depression, pain disorders, and ulcers.36 
Although the exact biological mechanisms that link stress to heart disease 
are unclear,9 the negative effect on the cardiovascular system is well docu-
mented.37 Stress is implicated in a number of heart problems, including 
heart attack, increased blood pressure, and irregular heartbeat. At the same 
time, research shows that medical interventions for heart disease are more 
effective when they are supplemented with psychological techniques that 
teach new coping mechanisms to reduce emotional stress.38
Contextual Factors
Socioeconomic Status. Strong evidence suggests a link between socioeco-
nomic status and health, and there is a signifi cant relationship between the 
incidence of heart disease and socioeconomic status.39–41 In a study of dis-
parities in heart disease, cancer, and stroke in the Appalachian region, pov-
erty and lack of health insurance increased rates of premature mortality.42
Geography and Medical Resources. Regular medical care is critical 
in reducing the morbidity and mortality associated with heart disease. A 
number of factors infl uence the use of medical services, including insur-
ance status, availability and quality of medical professionals, severity of the 
health problem, and proximity to health care resources.6 Forty-two percent 
of Appalachians live in rural areas, with limited access to physicians, hos-
pitals, and other medical facilities. Many rural residents have to travel rela-
tively long distances to meet with a specialist.6, 43
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Although the number of physicians in Appalachia increased between 
1990 and 1999, they remain unevenly distributed. In 1999, 27 percent of 
Appalachian counties were designated health professional shortage ar-
eas; another 47 percent of the counties had shortages in parts of them. 
These shortage areas are clustered in central West Virginia, eastern Ken-
tucky, northeastern Mississippi, and central Alabama.6 In 1999 there were 
six counties in Appalachia with no physicians and eighty-one counties (20 
percent) with no hospitals.6 Also, Appalachian counties in central West 
Virginia, eastern Kentucky, northeastern Mississippi, and the mountain 
ridge from western Carolina to northwestern Virginia are less likely to have 
specialists.44
In addition, medical facilities that can greatly increase the chance of 
surviving a major cardiac event and improve the quality of life for people 
with heart disease tend to be located in the more prosperous and popu-
lated Appalachian counties.6 In 2006 there were 635 short-term (less than 
thirty-day stay) hospitals, 126 hospitals with coronary intensive care units, 
245 hospitals with cardiac rehabilitation units, and 1,380 cardiologists (in 
2007) in Appalachian counties. These medical facilities were clustered in 
metropolitan areas such as Pittsburgh and Knoxville, while neighboring 
rural counties might lack such facilities and providers.7, 45, 46 For example, 
Allegheny County, Pennsylvania (where Pittsburgh is located), had 238 
cardiologists, 29 hospitals, 7 coronary intensive care units, and 12 cardiac 
rehabilitation units, while 76 rural counties had none of these resources.47 
Thus, individuals living in rural Appalachia must often travel across coun-
ty or state lines to receive medical care.
A Case Study of Risk Factors and Heart Disease
The literature supports the need for additional study of the risk factors for 
heart disease among Appalachians. The Greater Cincinnati Community 
Health Status Survey (GCCHSS) provides an opportunity to explore the 
prevalence and relative effects of several of these risk factors. Conducted in 
2005 to collect information about health and health-related behaviors, the 
GCCHSS included random-digit-dialed telephone interviews with adults 
aged 18 years or older in the Greater Cincinnati area, including twenty-
two counties in Ohio, Indiana, and Kentucky. Four of the Ohio counties 
(Adams, Brown, Clermont, and Highland) are designated Appalachian 
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counties. Of the 2,077 respondents, 468 were either fi rst-generation (210) 
or second-generation (257) Appalachians, based on their own or their 
parents’ county of birth. The fi rst- and second-generation Appalachians 
constituted the Appalachian sample; all other survey respondents were 
designated non-Appalachian. The Appalachian sample was not weighted, 
given that it was a subsample of the regional sample. The risk factors in-
cluded in the analysis were history of high cholesterol, history of hyper-
tension, history of diabetes, current smoking, lack of moderate exercise, 
overweight, alcohol consumption, high stress, income less than 200 per-
cent of the federal poverty level, not consistently insured, and no medical 
home.d 
Nearly 15 percent of Appalachians reported that they had been diag-
nosed by a medical professional as having heart trouble or angina, which was 
signifi cantly greater than the rate among non-Appalachians (10 percent). 
Because heart disease is typically more prevalent as age increases, some 
of the differences observed between Appalachians and non-Appalachians
could be related to the fact that the Appalachian respondents, as a group, 
were slightly older (mean age of 47.4 years versus 44.6 years for non-Ap-
palachians). However, the literature does not reveal a sharp increase in the 
prevalence of heart disease in these years. Thus, the age difference was sta-
tistically signifi cant, but it was not substantial, and the results were not ad-
justed for age. The analysis focused on the following questions. 
Are there differences in the prevalence of risk factors between Appala-
chians and non-Appalachians with heart disease? Appalachians with heart 
disease differ from non-Appalachians with heart disease (table 5.2). More 
than four out of fi ve Appalachians had hypertension, and three out of 
four had high cholesterol. These rates were signifi cantly higher than those 
seen among non-Appalachians. Appalachians were more likely than non-
Appalachians to be living at less than 200 percent of the federal poverty 
level. They were also more likely to report getting little to no exercise but 
were less likely to report having had at least one drink of alcohol in the past 
thirty days.
Are there differences in the prevalence of risk factors between Appala-
chians with heart disease and Appalachians without heart disease? Compared 
with Appalachians without heart disease, those with heart disease experi-
enced health risk factors (high cholesterol, hypertension, and diabetes) at 
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higher rates and were more likely to live in poverty and not get adequate 
exercise (table 5.3). However, they were more likely to have consistent in-
surance coverage and less likely to have had a drink of alcohol in the past 
thirty days. Although they were less likely to have these risk factors, ap-
proximately one out of three Appalachians without heart disease had high 
cholesterol, hypertension, and incomes less than 200 percent of the federal 
poverty level. Nearly seven out of ten were overweight, three out of ten 
were not consistently insured, and one out of four did not have a medical 
home.
Do Appalachians and non-Appalachians without heart disease differ 
with respect to risk factors associated with heart disease? A comparison of 
Appalachians without heart disease and non-Appalachians without heart 
disease revealed several signifi cant differences (table 5.4). Appalachians 
without heart disease had higher rates of health risk factors (high cho-
lesterol, high blood pressure, and diabetes), higher rates of behavioral 
risk factors (overweight), and lower rates of behavioral protective factors 
Table 5.2. Prevalence of Risk Factors for Appalachians and Non-Appalachians 
with Heart Disease
Risk Factor % Appalachian
(N = 69)
% Non-Appalachian 
(N=151)
Chi-Square
P Value
High cholesterol 75.4 54.7 .004*
Hypertension 85.5 60.9 .000*
Diabetes 23.2 19.2 .497
Current smoking 27.5 20.5 .250
No moderate exercise 31.4 14.5 .003*
Overweight 65.2 74.0 .182
Alcohol consumption 27.5 50.7 .001*
High stress 50.7 54.7 .587
Less than 200% of 
federal poverty level
72.6 46.2 .001*
Not consistently 
insured
15.7 13.2 .623
No medical home 15.7 10.7 .288
Source: Greater Cincinnati Community Health Status Survey, 2005.
*Statistically signifi cant at the p < .05 level based on chi-square test of proportions.
Table 5.3. Prevalence of Risk Factors among Appalachians with and without 
Heart Disease
Risk Factor % with Heart 
Disease (N = 69)
% without Heart 
Disease (N = 399)
Chi-Square
P Value
High cholesterol 75.4 33.8 .000*
Hypertension 85.5 38.7 .000*
Diabetes 23.2 11.5 .008*
Current smoking 27.5 31.8 .477
No moderate exercise 31.4 10.8 .000*
Overweight 65.2 68.1 .637
Alcohol consumption 27.5 43.7 .012*
High stress 50.7 45.1 .388
Less than 200% of 
federal poverty level
72.6 35.7 .000*
Not consistently insured 15.7 29.4 .018*
No medical home 15.7 24.1 .122
Source: Greater Cincinnati Community Health Status Survey, 2005.
* Statistically signifi cant at the p < .05 level based on chi-square test of proportions.
Table 5.4. Prevalence of Risk Factors among Appalachians and Non-
Appalachians without Heart Disease
Risk Factor % Appalachian 
(N = 399)
% Non-Appalachian 
(N = 1,354)
Chi-Square
P Value
High cholesterol 33.8 23.1 .000*
Hypertension 38.7 24.0 .000*
Diabetes 11.5 7.4 .008*
Current smoking 31.8 30.7 .675
No moderate exercise 10.8 10.8 .997
Overweight 68.1 58.4 .001*
Alcohol consumption 43.7 59.3 .000*
High stress 45.1 51.0 .039*
Less than 200% of 
federal poverty level
35.7 26.8 .001*
Not consistently insured 29.4 17.8 .000*
No medical home 24.1 19.8 .061
Source: Greater Cincinnati Community Health Status Survey, 2005.
* Statistically signifi cant at the p < .05 level based on chi-square test of proportions.
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(consuming alcohol in the past thirty days). Appalachians without heart 
disease were also more likely to be living in poverty and to lack consistent 
insurance coverage, but they were less likely to experience high stress.
Which risk factors are the most powerful predictors of heart disease 
among Appalachians? The results of a logistic regression analysis of the risk 
factors for heart disease among Appalachians are presented in table 5.5. 
Appalachians with hypertension were approximately 3.7 times more likely 
to have heart disease than those without hypertension. Appalachians with 
high cholesterol and those with incomes less than 200 percent of the feder-
al poverty level were about 2.5 times more likely to have heart disease than 
those without high cholesterol or above the 200 percent level.
Results. The results of the case study indicate that fi rst- and second-
generation Appalachians in the Cincinnati tristate area are at increased risk 
for developing heart disease, and they experience many of the risk factors 
that contribute to heart disease. Prevalence rates for heart disease, as well 
as for the associated risk factors, were high among the Appalachian cohort. 
Even among the Appalachian respondents who did not have heart disease, 
there was a higher prevalence of high cholesterol, hypertension, and diabe-
tes than in the general population. 
Table 5.5. Logistic Regression Results for Heart Disease Risk Factors (N = 374)
Predictor Odds Ratio P Value
High cholesterol 2.594 .0036*
Hypertension 3.689 .0004*
Diabetes 2.088 .0606
Current smoking 1.216 .5896
No moderate exercise 2.141 .0493*
Overweight 0.611 .1709
Alcohol consumption 0.531 .0901
High stress 1.023 .9458
Less than 200% of federal poverty level 2.329 .0119*
Not consistently insured 0.818 .6228
No medical home 1.381 .4613
Over age 65 1.532 .2732
Source: Greater Cincinnati Community Health Status Survey, 2005.
*Statistically signifi cant at the p < .05 level.
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A higher percentage of people without heart disease (in both the Appa-
lachian and the non-Appalachian samples) were not consistently insured 
and had no medical home compared with those who had heart disease. 
Non-Appalachians with heart disease were less likely to be current smok-
ers than were those without heart disease. Moreover, those who had been 
diagnosed with heart disease were less likely to have consumed alcohol in 
the past thirty days than those who had not been diagnosed with heart 
disease. This is consistent with other research that indicates that moderate 
alcohol consumption is related to health status48 and specifi cally to cardio-
vascular health.30
Heart Health Promotion in Appalachia
The Healthy People 2010 goal was to reduce deaths from heart disease 
to 166 per 100,000 population.49 The Appalachian rate of 651 deaths per 
100,000 is four times that goal.6 Reducing deaths from heart disease and 
increasing life expectancy must involve health promotion and the adop-
tion of healthy lifestyles (primary prevention), early identifi cation and 
treatment of disease (secondary prevention), and adequate treatment and 
rehabilitation of those with more advanced disease (tertiary prevention). 
Because Appalachians are at particular risk for heart disease, a few innova-
tive programs have taken steps to address the problem.
The Coronary Artery Risk Detection in Appalachian Communities 
(CARDIAC) project in West Virginia screens schoolchildren for heart dis-
ease risk factors and refers those found to be at high risk for further test-
ing, education, and treatment.16, 50 In one CARDIAC project that included 
1,338 West Virginia fi fth graders, 17.5 percent were identifi ed as being 
overweight and 27 percent were identifi ed as obese. However, relatively few 
of these students (63 percent of the obese and 26 percent of the overweight 
children) had been identifi ed by their pediatricians as being over the rec-
ommended weight. Because obese children are at greater risk for high cho-
lesterol and high blood pressure, this raises obvious concerns about the 
early identifi cation and treatment of health problems.16
A program targeting specifi c risk behaviors is the Be Active North 
Carolina–Appalachian Partnership, which focuses on increasing physical 
activity in Appalachian North Carolina. This initiative assesses physical 
activity needs and challenges, provides resources for exercise in schools, 
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and encourages work sites and community agencies to promote regular 
exercise.51
Collaboration is a necessary ingredient in prevention and risk reduc-
tion interventions. CareSpark, which represents seventeen counties in 
northeastern Tennessee and southwestern Virginia, is one example of a co-
ordinated effort to improve health in Central Appalachia. CareSpark devel-
ops the infrastructure to improve access to health information technology, 
coordinates health improvement efforts between providers and patients, 
and collects health data for public health interventions. This program has 
identifi ed fi ve priority health issues as its focus, three of which are related 
to cardiovascular health.52
Further Research
The disparities experienced by Appalachians in terms of heart disease and 
the associated risk factors emphasize the need for additional research to 
more fully understand the nature of this problem and to develop and im-
plement effective prevention strategies. Suggested areas of research include 
the following.
Data Improvement. One consistent problem in the existing literature 
is the lack of comprehensive health data, particularly for rural Appala-
chians. Researchers could contribute to the overall health of the region by 
experimenting with new ways to collect health data in Appalachia and by 
exploring ways to share these data with the community.
Differences within Appalachia. Subregional differences in health sta-
tus and risk factors make it clear that Appalachia does not have a homoge-
neous population. It follows that approaches to prevention and health care 
that work in one community may not be equally effective throughout the 
entire region. Researchers can help develop more targeted programs by ex-
ploring the differences among races, geographic locations, and economic 
classes in Appalachia.
Distribution of Resources. There continue to be discrepancies in the 
distribution of health care resources throughout the region. Geographic 
information systems and mapping analyses may be useful to explore the 
distribution of resources and their impact on the utilization of health ser-
vices and on health status.
Epidemiological Analyses. Given the complex interactions among 
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the heart disease risk factors, further research is needed to clarify the nature 
of heart disease and risk in Appalachia. Path analysis methodologies may 
be helpful in understanding the direct and indirect contributions of each 
risk factor to the development of heart disease. Although costly and time-
consuming, research that utilizes longitudinal data panels may provide unique 
insight into the development of heart disease and its underlying causes.
Policy Recommendations
Increasing access to health care is critical in the effort to reduce cardiovas-
cular disease among Appalachians. To increase access to health care in the 
Appalachian region, the following issues should be addressed.
Monitoring the Implementation of Health Care Reform. Although 
health care reform legislation has passed and there are numerous impli-
cations for Appalachians, many of the major reforms will not be imple-
mented until 2014. Monitoring the implementation of this legislation is 
paramount to ensure that those who were meant to benefi t do so.
Diminishing Geographic Barriers to Care. Increasing the number of 
health care professionals will not solve all the access issues in Appalachia. 
Medical care tends to be clustered in population centers, which are not 
readily accessible to everyone in the region. Even county hospitals may be 
too far away for some people, depending on the size and geography of the 
service area. Many people in Appalachia are forced to travel great distances 
for health care, which makes it very diffi cult for them to obtain regular care, 
let alone ongoing care for chronic conditions. Many Appalachians would 
benefi t from the adoption of an approach that brings medical services to 
the people. For example, mobile clinics could travel between smaller com-
munities or work sites, offering services on a regular basis. School-based 
health centers could provide medical care to students and their families. 
Employer-based clinics could offer preventive care and treatment for mi-
nor problems.
Eliminating Financial Barriers to Care. Poverty is an abiding prob-
lem in parts of Appalachia, and it is a huge challenge to health care access. 
Mining and other industries that have traditionally sustained Appalachia 
are losing momentum, and the region has been particularly hard hit in the 
recent recession.53 In the short term, outreach programs may help connect 
individuals and families to benefi ts such as Medicaid and the Children’s 
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Health Insurance Program (CHIP), allowing them to continue to receive 
care. In the long run, regional policy makers should explore options to 
expand the availability of health care coverage, particularly to individuals 
and small businesses. For example, pooled purchasing agreements or re-
gional health insurance purchasing cooperatives may offer more options 
to small, geographically isolated businesses.54
Notes
a. Heart disease is a term used to describe a broad range of diseases that affect 
the heart and, in some cases, the blood vessels.55 It is often used interchangeably 
with cardiovascular disease, which generally refers to conditions that involve nar-
rowed or blocked blood vessels that can lead to a heart attack, chest pain (angina), 
or stroke.
b. Although behavioral factors are important contributors to heart health and 
disease, data on individual behaviors are diffi cult to obtain. Unlike mortality data, 
which are documented on legally required death certifi cates, there are few ways to 
collect data on people living with chronic disease and even fewer ways to gather 
information on the behaviors that contribute to chronic disease. One national sur-
vey, the Behavioral Risk Factor Surveillance System (BRFSS), attempts to do this. 
To ensure that there are an adequate number of responses to draw conclusions 
about a specifi c geographic area, county-level data for the Appalachian region may 
be aggregated into seventy-nine labor market areas (LMAs)—areas where people 
live and work.6 Even these larger areas may lack the data needed to accurately re-
port on subgroups (e.g., black men and women). The lack of precision in exist-
ing data makes it diffi cult to fully understand the role of behavioral risk factors in 
Appalachian heart health. However, it does provide insight into the specifi c chal-
lenges facing the region.
c. Several contextual factors have been identifi ed as potential contributors 
to the risk of heart disease. These contextual factors are generally out of the indi-
vidual’s control. Some parts of Appalachia have relatively high levels of unemploy-
ment, low incomes, and low levels of educational attainment. These factors, along 
with geographic barriers, translate into decreased access to social, economic, and 
medical care resources and, ultimately, to more adverse health outcomes.6
d. Risk factors used in the analysis were defi ned as follows: cholesterol: history 
of high cholesterol; hypertension: history of hypertension; diabetes: history of type 
1 or 2 diabetes; smoking: current smoker; moderate exercise: engages in moderate 
activities for at least ten minutes at a time in a usual week; overweight: body mass 
index greater than 25; drinking: consumed at least one drink of alcohol in the past 
thirty days; high stress: stress level is “a lot higher” than the respondent would 
like; under 200 percent of the federal poverty level: calculated using 2005 poverty 
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guidelines; not consistently insured: respondent went without insurance at some 
point in the past year; no medical home: respondent does not have one particu-
lar place to receive medical care. More information about the GCCHSS, includ-
ing survey data and defi nitions, can be found at www.healthfoundation.org/gcchss
.html.
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Diabetes and Its Management 
Sharon A. Denham
According to the Centers for Disease Control and Prevention,1 25.8 mil-
lion children and adults in the United States, or 8.3 percent of the nation’s 
population, have been diagnosed with diabetes, a fi gure that has more than 
doubled since 1980. In addition, an estimated 7 million people are unaware 
that they have the disease, and as many as 79 million people may have pre-
diabetes. It is important to note, however, that these estimates may under-
state diabetes’ prevalence. For example, death certifi cates are likely to state 
the immediate cause of death and ignore diabetes, which may be a con-
tributing factor. Diabetes is now the seventh leading cause of death in the 
United States1 and imposes a substantial cost burden on society, on those 
with diabetes, and on their families. Rates of work loss due to diabetes-
related complications are higher than for other disease groups.2 
This chapter discusses diabetes and its risk factors, as well as the preva-
lence of diabetes in the Appalachian region and specifi cally in Appalachian 
Ohio. The management of diabetes is examined from the medical, self, and 
family perspectives, and models for diabetes interventions are presented. 
The chapter concludes with recommendations for future research and pol-
icies that address diabetes in Appalachia.
Diabetes
Diabetes mellitus, or diabetes, is a group of diseases characterized by un-
controlled blood glucose levels. This metabolic syndrome results when the 
body fails to produce or use insulin effectively. Insulin, a hormone manu-
factured by the pancreas, is essential for glucose uptake into body cells. 
Under current guidelines, the diagnosis of diabetes is dependent on an 
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elevated glycosylated hemoglobin (HbA1c) level of 6.5 percent or higher. 
Levels from 5.7 to 6.4 percent point to a high risk of developing both dia-
betes and cardiovascular disease.3 Diabetes is widely known to be a major 
contributor to amputations, vision loss, and kidney disease.
Types of Diabetes. The two major classifi cations of diabetes are type 
1 and type 2. Type 1 diabetes is an autoimmune disease caused by the im-
mune system attacking and destroying the insulin-producing beta cells in 
the pancreas, resulting in little or no insulin production in the body.4 This 
form of diabetes accounts for 5 to 10 percent of all diabetes cases.5 Symp-
toms are usually severe and occur rapidly. It is a lifelong condition that is 
treated with insulin. If not diagnosed and properly treated, a person with 
type 1 diabetes can lapse into a life-threatening diabetic coma.
The most common form of diabetes is type 2 diabetes, accounting for 
90 to 95 percent of all diagnosed cases.5 With type 2 diabetes, the pancreas 
is usually producing enough insulin, but for unknown reasons, the body 
cannot use the insulin effectively—a condition called insulin resistance. 
After several years, insulin production decreases. In contrast to type 1 dia-
betes, the symptoms of type 2 diabetes develop gradually. Type 2 diabetes 
can be prevented and is potentially reversible unless permanent beta cell 
failure has occurred.
Diabetes Risk Factors. Type 1 diabetes, referred to as juvenile-onset 
diabetes, can occur at any age but is usually diagnosed in people younger 
than 30 years. Type 2 diabetes is generally associated with people older than 
45, although it is increasingly being diagnosed in children and adolescents. 
Because genetic makeup plays a large role in type 2 diabetes, a family history 
of the disease is a risk factor, but lifestyle and social determinants have be-
come increasingly important concerns. Other major risk factors for type 2 
diabetes include inadequate physical activity, poor diet, excess body weight 
(body mass index greater than 30), race or ethnicity (African Americans, 
Hispanic Americans, and Native Americans all have high rates of diabetes), 
high blood pressure, high-density lipoprotein (HDL) cholesterol levels less 
than 35 or triglyceride levels greater than 250, and, for women, a history of 
diabetes during pregnancy. Another concern is pre-diabetes, a condition in 
which individuals have elevated blood glucose or HbA1c levels that are not 
high enough to be classifi ed as diabetes.1 People with pre-diabetes have an 
increased risk of developing type 2 diabetes, heart disease, and stroke.
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Diabetes Prevalence in Appalachia
Appalachian Region Overall. Diabetes is more prevalent in Appalachia 
than in other parts of the United States.6 Combined data from the National 
Health and Nutrition Examination Survey (NHANES) and the Behavior-
al Risk Factor Surveillance System (BRFSS)a indicate that states with Ap-
palachian counties have the highest diabetes prevalence, with Mississippi 
faring the worst in the nation.7 Reports indicate that 81 percent of the Ap-
palachian counties in West Virginia, Kentucky, and Tennessee, as well as 77 
percent of the Appalachian counties in Alabama, Georgia, Mississippi, and 
South Carolina, have the highest diabetes rates in the country. The disease 
affects more than 20 percent of residents in the “Stroke Belt,” a region that 
contains much of Southern Appalachia.8 Regression analysis of BRFSS data 
from 2006–2007 found that those living in the distressed counties of Ap-
palachia were at the greatest risk for diabetes.9
Over the last thirty years, evidence has been accumulating that depres-
sion is a serious comorbidity for those living with diabetes.10 A study con-
ducted among 201 rural Appalachian clinic attendees found that 31 percent 
reported both diabetes and depression.11 Depression was associated with a 
younger age group, high unemployment, and multiple prescribed medi-
cations. A major concern is that among individuals with type 2 diabetes, 
those with depression have worse blood glucose levels, lower adherence to 
prescribed medical regimens, greater functional disabilities, more comor-
bidities, and increased mortality than those without depression.2
Appalachian Ohio. The Appalachian Rural Health Institute (ARHI) at 
Ohio University conducted random telephone surveys of adults in 2003, 
2006, and 2008 to establish diabetes prevalence rates and comorbid condi-
tions in Appalachian Ohio. The 2003 survey of four Ohio counties found 
that 8.3 percent of respondents reported a current diagnosis of type 2 dia-
betes, a rate that exceeded the 2002 BRFSS rates in the nation (6.2 percent) 
and in Ohio (7.5 percent).12 The 2006 survey in seven additional Appala-
chian counties found an 11.3 percent prevalence rate, which exceeded the 
2004 BRFSS national (7.2 percent) and Ohio (7.8 percent) rates.13 The 2008 
survey in nine different Appalachian Ohio counties found the diabetes rate 
to be 12.5 percent, exceeding both the Ohio (9.5 percent) and the national 
(8.6 percent) rates in the 2007 BRFSS.14 In addition, a separate study of 
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eleven rural Appalachian Ohio counties found a higher self-reported prev-
alence of diabetes (12.5 percent) compared with the 2004 BRFSS rates for 
Ohio (7.8 percent) and the nation (7.2 percent).15 These surveys also found 
that those who reported having diabetes (23 percent) were more likely to 
report comorbid depression than were those without diabetes; that cost 
prevented 28 percent of those diagnosed with diabetes from taking oral 
medications, 29.5 percent from checking glucose levels, and 14.5 percent 
from attending diabetes education programs; and that prevalence rates 
were signifi cantly associated with lower income levels and decreased access 
to medications and glucose monitoring supplies. A recent study involving 
3,841 adults in nine Appalachian Ohio counties found that 49.2 percent of 
those with a diabetes diagnosis were younger than 40 years,14 a rate sub-
stantially higher than the 19 percent rate for this age group reported in the 
2008 National Health Interview Survey.16
Medical Management of Diabetes
Medical management is defi ned as an interaction between a person with 
a disease and health care professionals. In the case of diabetes, these pro-
fessionals may include physicians, nurses, medical specialists, pharmacists, 
ophthalmologists, podiatrists, psychologists, dentists, nurse practitioners, 
and diabetes educators. The medical management of diabetes focuses on 
activities that keep blood glucose levels within normal ranges, the preven-
tion and treatment of complications, and education that assists with dai-
ly self-management. The quality of medical management can vary widely 
based on access to health care providers, provider knowledge about diabe-
tes, health insurance or the ability to pay for care, and the ability to access 
educational information.
To examine the medical management of diabetes in Appalachia, an 
environmental scanb was completed with health care providers from fed-
erally qualifi ed health centers, county health departments, and certifi ed di-
abetes educators working in 182 agencies in the Appalachian region.17, 18 
Survey data were linked with county socioeconomic status based on the 
Appalachian Regional Commission’s fi ve categories of economic health: 
distressed, at-risk, transitional, competitive, and attainment. Almost half 
the surveys came from participants in counties identifi ed as distressed or 
at-risk. Findings indicated that facilities located in distressed counties were 
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signifi cantly less likely to employ certifi ed diabetes educators. In addition, 
the environmental scan pointed out the need for earlier diagnosis, better 
continuity of care, timelier referral to specialists, improved diabetes edu-
cation, and improved coordination among hospitals, community provid-
ers, and home care settings. Health professionals’ lack of knowledge about 
standards of care for diabetes was often cited as a problem. For example, 
one participant said physicians need to “stop telling patients they are ‘bor-
derline’ and give them meal and exercise plans to prevent getting diabetes.” 
Another participant said, “Oftentimes, patients are newly diagnosed with 
type 2 diabetes, given a prescription for medications or insulin, and sent 
home with little or no education. Many patients have the misconception 
that if they ‘stay away from sweets’ they are managing their disease.”
Clear communication between health care providers and persons with 
diabetes and their families is important to achieve optimal diabetes out-
comes. A person’s knowledge, needs, and competencies must be clearly un-
derstood by health care providers, and appropriate information must be 
provided to the patient and family members. Some Appalachians are at 
high risk for communication impairment and low literacy levels.19 Lower 
levels of literacy have been linked with poorer health, and low levels of 
health literacy—the ability to read, understand, and act on health informa-
tion—are associated with poor health outcomes, including lack of screen-
ing and early detection.20 Consequently, low health literacy in persons with 
diabetes may cause them to be labeled noncompliant, experience repeated 
hospital admissions, and have multiple complications due to poor disease 
control.21
It is important that health care providers in the region not judge their 
patients’ intellectual capacity based on dialect or speech patterns. Clear 
communication should be devoid of stereotypes associated with being Ap-
palachian. Health education materials designed for Appalachian popula-
tions should be written at an appropriate reading level and include suitable 
language, photos, and information.22
Diabetes Self-Management
Most diabetes management occurs outside the purview of medical profes-
sionals and entails self-management and family-supported management, 
as well as alterations in daily life routines.23 Self-management implies the 
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integration of multiple self-care activities, such as adherence to a medical 
regimen, diet management, and physical activity, into daily life. Although 
pharmacotherapy is important, lifestyle modifi cations are critical in pre-
venting and managing type 2 diabetes.24
Education is essential to the self-management of diabetes because it 
plays a central role in improving glycemic control, reducing the risks of 
long-term complications, and enhancing the quality of life.25 However, 
lack of personal motivation, a limited number of health professionals, dif-
fi culty obtaining physician referrals, lack of adequate health insurance, and 
transportation problems may prevent many patients from obtaining dia-
betes education26 as well as the supplies and care they need for good self-
management of the disease.
There are many concerns about the availability and adequacy of diabe-
tes education in the Appalachian region.17, 18 Earlier referral to formal class-
es, better and more comprehensive community prevention efforts, healthy 
lifestyle management, increased inpatient health education, ongoing self-
management classes for those already experiencing complications, suffi -
cient space for education, and adequate teaching resources are viewed as 
essential but may be problematic in Appalachia. Although reimbursement 
for diabetes education and prevention programs varies among states and 
health insurance plans, these factors greatly impact education availability 
and delivery.
Diabetes Management from a Family Perspective
A signifi cant portion of diabetes management takes place in the home set-
ting,27 with family members playing a vital role.28 Social support has long 
been identifi ed as a critical factor associated with diabetes management27; 
along with the family environment, it can either facilitate or hinder diabe-
tes self-care.29 Family support has been associated with treatment adher-
ence, illness adaptation, and blood sugar control.30–32 Studies of patients 
with type 1 diabetes have shown that family-focused interventions can be 
cost-effective, improve HbA1c results, and have a positive effect on qual-
ity of life.33 Thus, family and household member support can reinforce in-
dividual behaviors with regard to nutrition and dietary routines, activity 
patterns, and adherence to prescribed medical regimens.34, 35 However, al-
terations in family routines can affect health outcomes and alter behaviors 
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linked to diabetes care either negatively or positively.36, 37 For example, stud-
ies of self-management support by married couples with either type 1 or type 
2 diabetes indicated that some partners positively supported their spouses’ 
nutritional health through food procurement, meal preparation, and shared 
meal plans38; others gave negative feedback through critical comments and 
were unable to effectively communicate concern and support.
Family has long been recognized as an important component in the 
lives of Appalachians. Studies of Appalachian families have found that gen-
der, traditions, family routines, and intergenerational links have the poten-
tial to infl uence diabetes self-management behaviors.34, 39–41 Findings from 
three qualitative research studies indicated that family health routines 
among those living in Appalachia were used to support health processes 
related to individual and family development; avoid illness, disease, and 
injury; cooperate to attain, sustain, and regain health; communicate with 
health experts; obtain resources for health needs; distribute family health 
resources; and structure behaviors related to health.42–44 In these studies, 
family members were aware of one another’s health behaviors and could 
consistently and reliably describe them.
Based on this research, the Family Health Model was developed to ad-
dress health processes,45 a framework especially pertinent to Appalachian 
families. Family health is a collective experience infl uenced by individual 
and family factors that are supported and challenged by the beliefs, values, 
goals, and resources of the larger society. This model uses an ecological 
framework to better understand the interrelations among families, indi-
vidual health, and health as a whole. Three domains (contextual, function-
al, and structural) are used to articulate the processes pertinent to family 
health. Family health is infl uenced to a greater extent by household and 
member variables, member interactions, and routine behaviors than by 
occasional medical encounters. Research with Appalachian families sug-
gests that mothers and other family members play more important roles in 
health than do physicians, nurses, or other health professionals.
Two subsequent qualitative studies used the Family Health Model as 
a conceptual framework to learn how persons with type 2 diabetes and 
their family members self-manage prescribed medical care.34, 39 The fi rst 
study, which focused on thirteen Appalachian Ohio families, found that 
family members provided some assistance with diabetes self-management; 
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gender differences seemed to infl uence some types of support; food prefer-
ences, family traditions, and intergenerational dietary patterns infl uenced 
the ways behavioral changes occurred; and dietary routines were of special 
concern.34 These fi ndings were supported by another study that identifi ed 
the importance of including family members of those with type 2 diabetes 
in discussions and education about diabetes management.46
The second study, involving a different group of fourteen Appalachian 
Ohio and West Virginia families, found that families often have concerns 
about the daily management of diabetes.39 Although many of the study par-
ticipants with diabetes had been diagnosed at least ten years earlier, more 
than half had never received disease management education; most family 
members had no formal diabetes education, and the diabetes education 
provided was not regularly updated. Even those who had obtained diabetes 
education at the time of the initial diagnosis acknowledged that they had a 
poor understanding of and limited knowledge about what was required for 
proper self-management. Although many were clear about medication use, 
other practices related to daily management and complication prevention 
were less clear. Stories told by individuals and family members indicated 
that inconsistent care was common; these stories revealed health legacies 
that included misinformation, out-of-date medical information, uncer-
tainties about prevention, and a sense that efforts to make changes would 
be futile. Although the disease was viewed as a serious one that needed spe-
cial daily attention, individuals with diabetes, as well as their family mem-
bers, often lacked information about how best to manage the disease. A 
mixture of correct and incorrect medical knowledge about diabetes existed 
within single families, often resulting in confl ict, inadequate family sup-
port, blame and shame for errant behaviors, and uncertainty about where 
to obtain information for problem solving and decision making. For some 
families, the lack of health insurance or limited access to health care pro-
viders was a deterrent to seeking medical care; limited economic resources, 
misinformation, and an unwillingness to ask questions or seek assistance 
from others were often observed. Study participants often believed that lit-
tle could be done to alter the outcome once the diagnosis had been made. 
This study suggested that a wall of silence and shame linked to diabetes 
may keep the larger community from openly addressing disease concerns 
through social networks or groups such as church congregations.
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Models for Diabetes Intervention in Appalachia
Over several years, fi fty-two separate focus groups were conducted in the 
Appalachian portions of ten states to discern themes relevant to health ed-
ucation. They concluded that “health education in the region that respects 
the key role of the family in the lives of its members shows promise as 
an effective means to intervene against behaviors that dispose individu-
als to increased risk for disease.”22 Furthermore, specifi c styles of health 
education were identifi ed as being important to Appalachians, particular-
ly efforts involving one-on-one contact, polite messages, and reliance on 
facts. Families use routines to arrange their ordinary day-to-day lives and 
to cope with illness.47 A diabetes diagnosis impacts previously constructed 
health routines; thus, old behaviors often need to be deconstructed and 
new ones created to meet unique family needs.39
A small 2006 pilot study investigated the feasibility of including fam-
ily members in diabetes education classes for rural Appalachians.48 Family 
members who participated in the study reported higher overall scores in 
diabetes-related distress than the persons who actually had type 2 diabetes, 
suggesting that diabetes has a greater relative impact on family members. 
However, family distress scores were lower and diabetes knowledge was 
improved after education, suggesting the utility of a family intervention 
approach. A more recently published study had two important fi ndings: 
(1) family members believed that diabetes is controlled mostly by treat-
ment and is less infl uenced by individual behaviors, and (2) family mem-
bers needed more emotional and informational support from health care 
providers.46
Many Appalachians appreciate narrative formats such as storytell-
ing, indicating that this method can aid their understanding of diabetes 
and diabetes management. DeBord49 utilized a specifi c fi ve-step method 
of storytelling to create a personal narrative for participants in a variety 
of workshops involving Appalachians. The involvement of multiple group 
members is an informal way to increase the visibility and meaning of dia-
betes among people from a common geographic area. This method results 
in the cocreation of a single narrative with the potential to raise awareness, 
correct outdated information, share the latest management and preven-
tion techniques, increase understanding about disease self-management, 
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and develop a supportive community. A diabetes educator or a knowledge-
able health professional acts as a resource for distinguishing between fact 
and fi ction, correcting myths or inaccuracies, sharing information about 
other resources, answering specifi c disease- or management-related ques-
tions, and helping group members realize the social capital they offer one 
another.
Community-minded, locally attuned approaches are needed to ad-
dress diabetes in Appalachia. Traditional methods have not been effective 
in slowing or reversing the disparate prevalence of diabetes in the region. 
Blaming individuals who are caught in social environments where factors 
linked with diabetes are complex and often outside their control has not 
solved the problem. It is important to address diabetes prevention and self-
management and the promotion of healthy lifestyles where people work, 
play, pray, and stay. Awareness of personal routines tied to family tradi-
tions; of the expectations of extended kin networks; of stories that relate 
local beliefs, values, and perceived needs; of available resources; and of 
clear communication styles is just as important as remediating shortages 
of health professionals and improving the availability of health insurance. 
The following are four examples of community-based intervention efforts.
Appalachian Diabetes Control and Translation Project. This joint 
project is supported by the Centers for Disease Control and Prevention, 
the Appalachian Regional Commission, and Marshall University’s Robert 
C. Byrd Center for Rural Health.50 Since 2001 this consortium has mobi-
lized sixty-seven coalitions across Appalachia. Community and local re-
sources, leadership, education, and support are used to emphasize lifestyle 
changes.
Diabetes: A Family Matter. This translational program and toolkit 
package,c based on the Family Health Model,45 is intended to increase Ap-
palachian residents’ awareness of healthy lifestyles, diabetes prevention, 
and self-management.51 Based on best practices and research fi ndings, the 
toolkit employs an “edutainment” approach to diabetes education, includ-
ing ideas about family fun, entertainment, rural perspectives, real-life ex-
periences, storytelling, and health literacy. The program focuses on citizen 
action, education, support, and the mobilization of family and friends and 
neighborhood and community resources to make the problem of diabetes 
visible. This kind of citizen action is based on the idea that residents need 
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to be informed about local problems and assume responsibility for their 
personal and collective well-being. In addition, the program encourages 
participation by a local leader, preferably a diabetes educator or someone 
with knowledge and expertise about diabetes, and the use of community 
coalitions and SUGAR (Support to Unite Generations in the Appalachian 
Region) volunteers.
A two-year evaluation study is currently under way in one West Virgin-
ia, three Kentucky, and eleven Appalachian Ohio counties to disseminate 
the program and toolkit materials and evaluate the outcomes of commu-
nity team actions. A train-the-trainer model is used to prepare and sup-
port county teams of four or fi ve community representatives, who in turn 
recruit and train six to ten volunteers in each county. Project participants 
spread the word about healthy lifestyles, diabetes prevention, and diabetes 
self-management. The team members work individually and collectively to 
make diabetes more visible in the community by sharing knowledge with 
family members, friends, and local groups. Teams cooperate with others 
to hold special events to inform the community about diabetes. Local em-
powerment through information, skills, resources, and support is an im-
portant way to increase knowledge about diabetes risks and suggest how 
people can help themselves.
The Asheville Model. This model focuses on the idea that diabetes 
is best treated through self-management activities, lifestyle routines, and 
pharmaceutical therapy. Initiated by the city of Asheville, North Caroli-
na, in 1996 and replicated in Polk County, Florida, this employer-based 
program provides education and personal oversight for employees with 
chronic health problems, including diabetes.52 A structured curriculum is 
used, and employees are offered the opportunity to participate in several 
face-to-face discussions with pharmacists. At the end of one year, partic-
ipants had improved HbA1c levels, reduced systolic and diastolic blood 
pressure, and decreased hospitalizations and emergency room visits. This 
type of intervention, using either nurse practitioners or pharmacists, could 
be used to satisfy the ongoing need for diabetes education in Appalachia, 
monitor lifestyle changes, clarify misinformation, and intervene earlier to 
prevent comorbidities.
Strengthening Communities to Prevent Diabetes in Rural Appala-
chia. With funding from the Centers for Disease Control, this fi ve-year 
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project was started in September 2010 to develop diabetes coalitions, mo-
bilize partnerships, develop strategic plans, and use interventions with the 
broadest sustainable impact to evaluate behavioral changes, policies, and 
environmental improvements to promote healthy lifestyles and reduce 
diabetes risks. Teams from Ohio University, Marshall University, and the 
Center for Appalachian Philanthropy will collaborate to reduce morbidity 
and premature mortality and eliminate health disparities associated with 
diabetes in rural Appalachian communities. The project will assist eleven 
county partners from Kentucky, Mississippi, Ohio, Virginia, and West Vir-
ginia to reduce the disproportionate burden of diabetes in the vulnerable 
populations of rural Appalachia. Working with community volunteers and 
supporters, Strengthening Communities will draw on existing coalitions 
to form a collaborative network that mobilizes and empowers local citizen 
action in the eleven counties.
Further Research
Designing and implementing cost-effective interventions to address the 
problems of diabetes in Appalachia will require additional research in sev-
eral areas. First, more research is needed to identify specifi c variables linked 
to diabetes risk, prevalence, and self-management in the various geograph-
ic areas of Appalachia. Although awareness of disparities between Appala-
chian and non-Appalachian regions is growing, more needs to be known 
about the sociocultural and environmental factors that result in a higher 
incidence of diabetes in some Appalachian counties. State prevalence data 
and underlying risk factors need to be aggregated and differentiated by 
the Appalachian Regional Commission’s economic designations. Longitu-
dinal research designs that compare cohorts from different geographic re-
gions (including environmental variables) and that consider interactions 
of multiple household members would be useful in identifying how lit-
eracy, health literacy, family history, traditions, and beliefs correlate with 
diabetes prevalence and comorbidities. Comparison of the risks associated 
with rural and urban places would be another useful contribution to the 
literature. In addition, more needs to be known about diabetes’ link to obe-
sity and a sedentary lifestyle in both younger and older residents of the re-
gion and throughout the life span.
Second, more information is needed about the way families support 
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or hinder type 2 diabetes self-management, and intervention studies in-
volving families must be conducted. Although the literature identifi es the 
importance of family support for those with type 1 diabetes, little research 
has been conducted on how family processes infl uence type 2 diabetes 
self-management27 and how family members support self-care regimens.33 
The important questions to be answered are: What mechanisms do Ap-
palachian families use to support a member with type 2 diabetes? What 
family characteristics are the most important indicators of good diabetes 
self-management? What changes in the social environment need to occur?
Third, education is needed to empower individuals to successfully 
self-manage diabetes outside the purview of health care providers and to 
address the changing care needs and risks occurring over a lifetime. It is 
important to know the most effi cacious and cost-effective ways to struc-
ture and deliver diabetes education in Appalachia. Studies that consider 
various types of interventions with individuals, groups, and families are 
needed, in addition to longitudinal studies that compare interventions uti-
lizing different formats with more conventional formats currently in use. 
Because cost and availability are of concern to many in Appalachia and 
other parts of the nation, investigations are needed to examine the fi nan-
cial resources required to provide diabetes education versus the potential 
costs if it is not provided.
Another area of inquiry involves the lack of health professionals, spe-
cialists, and expert services in some parts of Appalachia. Studies that test 
the effectiveness of using nurse practitioners to deliver diabetes care and 
self-management education to remote areas of Appalachia would be useful 
in determining long-term feasibility. Finally, the training and use of local 
health coaches to educate and support residents could be a good way to in-
crease the visibility of diabetes and disseminate information about diabe-
tes risks, healthy lifestyles, and diabetes self-management.
Policy Recommendations
Policies to address and better understand diabetes in Appalachia must be-
gin with support for electronic data-collection systems in which complex 
risk factor information is linked with diabetes diagnosis, medical treat-
ment, education provided, care management, and disease outcomes. Cur-
rently, most information about diabetes comes from state BRFSS telephone 
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surveys; this is a useful survey mechanism, but it is based on self-reports. In 
addition, this method of data collection fails to capture the risks associated 
with an increasing number of children and youths being diagnosed with 
type 2 diabetes, as well as information about those who may have the dis-
ease but have not been diagnosed. It is time to institute replicable statewide 
systems to track medical care, medical costs, risk variables, economic costs, 
and health outcomes at the point of care over time. Implementing such 
systems will be costly initially, but they are needed to obtain a true picture 
of diabetes in Appalachia.
The use of technologies to deliver public health messages must be re-
envisioned. Webcasts, social networks, DVDs, the Internet, and cell phones 
should all be used to increase local knowledge, community health train-
ing, and leadership development with regard to diabetes. The challenge is 
to use these technologies in a cost-effective manner in areas of Appalachia 
where technology access might be limited. Assuring that the region is not 
disadvantaged by a “digital divide” that limits information access should be 
at the forefront of policy considerations.
Policies are needed that approach diabetes prevention from a family-
focused perspective. Effective interventions to reduce the prevalence of 
diabetes or to manage the disease come down to getting individuals and 
families to alter their health routines to favor well-being, prevent disease 
risks, and enhance quality of life. Households are where self-management 
occurs. Thus, programs that address nutrition, portion sizes, food prepara-
tion, healthy lifestyles, and physical activity for the entire family are needed.
Communities in Appalachia must assume responsibility for the health 
of their residents. Waiting for the federal and state governments to act or 
expecting health professionals and services to relocate to the region has 
proved ineffective. It is time for policies that mobilize schools, businesses, 
coalitions, faith-based ministries, social groups, workplaces, community-
based organizations, and local leadership to act as avenues of health pro-
motion and risk reduction. Links among chronic care programs and the 
faster diffusion of effective interventions are needed. City and county gov-
ernment policies must drive change at the local level to promote healthy 
communities; these initiatives might include creating community gardens, 
developing local food markets, assuring that food pantries carry items 
with high nutritional value, educating food stamp recipients about good 
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nutrition, addressing environmental concerns, encouraging physical activ-
ity, and creating school and workplace policies to address families. 
Notes
a. The BRFSS is an annual state-based system of health surveys used to assess 
key behavioral risk factors and chronic conditions in noninstitutionalized U.S. 
adults aged 18 years and older. The BRFSS response rate varies across states and 
counties; this may affect state comparisons if the determinants of nonresponse are 
associated with diabetes prevalence. The BRFSS data are based on self-reports and 
do not provide estimates of undiagnosed diabetes.
b. An environmental scan is a survey method that uses a variety of techniques to 
examine the scope of a problem from many different perspectives. In this case, profes-
sionals and clinicians employed in health departments and clinics gathered diabetes 
educational materials, and a qualitative study was conducted with fourteen families.
c. The free downloadable program and toolkit materials are available at www
.diabetesfamily.net. The Diabetes: A Family Matter website is intended to be a one-
stop portal for those with diabetes living in the Appalachian region. It provides 
educational information, resources, and social networking capacities for persons 
with diabetes, family members, health care providers, and others.
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Obesity and Food Insecurity
Jennifer Chubinski and Mark A. Carrozza
Obesity has increased dramatically in the United States since 1980.1 It is 
now the second leading cause of preventable death, contributing to more 
than 100,000 deaths annually.2 The health effects of obesity are well doc-
umented, including increased rates of cancer, diabetes, and heart dis-
ease. These conditions lead to greater health care spending, disability, and 
death.3–7 Because obesity is not distributed randomly across the popula-
tion, certain groups are more likely than others to be obese.8 Minorities, 
women, the poor, and the less educated generally have a higher risk of be-
ing obese.8, 9 In addition, rural Americans tend to have higher levels of obe-
sity than those living in urban areas.10, 11
This chapter examines obesity in the Appalachian region by compiling 
data from various sources on the topic, and it presents recommendations 
for future research and policy directions. The scarcity of data on obesity 
in Appalachia is striking, particularly for children. Thus, a variety of data 
are used to document fi ndings, drawing on a broad spectrum of national, 
state, and local sources.a In addition, this chapter examines the linkages 
between food scarcity and obesity in Appalachian rural and urban areas. 
Although it may seem counterintuitive, it has been posited that food scar-
city can lead to increased rates of obesity11–13 through several mechanisms, 
including binge eating when food is available, poor nutritional habits, and 
barriers to food purchase, such as distance to the closest supermarket and 
limited food choice in local grocery stores. This chapter distinguishes be-
tween Appalachian migrants—that is, those who reside outside the region 
but were born in or have a parent who was born in one of the 420 Appala-
chian counties—and Appalachians who currently reside in an Appalachian 
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county.b Locating data on obesity or any health status indicator in which 
Appalachian status is known is quite diffi cult. Most of the comparisons in 
this chapter are between individuals living in Appalachian counties and 
those living in non-Appalachian counties rather than between Appala-
chians and non-Appalachians. Although this is not ideal, it shows the re-
gional differences in obesity and clearly indicates a serious need for better 
data on Appalachians.
Obesity among Appalachian Adults
The standard measurement of obesity is the body mass index (BMI). For 
adults, BMI is an individual’s weight in kilograms divided by the square of 
their height in meters (kg/m2). A BMI of 25 or greater is considered over-
weight, and a BMI of 30 or greater is considered obese. BMIs for children 
(aged 2 to 17 years) are calculated and then plotted on growth charts by age 
and sex to obtain a percentile ranking. This percentile ranking classifi es the 
child as underweight, healthy weight, overweight, or obese. BMI is a con-
troversial measure of obesity because it does not account for differences in 
sex and age (except for children), race, or ethnicity, or for variances in bone 
density, muscle mass, or body fat. Although there is much academic debate 
about whether BMI is an accurate measure, it is the current standard for 
obesity studies.c 
The Appalachian Region as a Whole. The Centers for Disease Con-
trol and Prevention (CDC) identifi es Appalachia, along with parts of some 
southern states and tribal lands, as having the highest rates of obesity and 
diabetes in the nation.14 In 2008 Alabama, Mississippi, and West Virgin-
ia had the highest levels of adult obesity among the thirteen Appalachian 
states, with rates exceeding 30 percent (fi gure 7.1). Although New York, 
Virginia, and Maryland had the lowest levels of obesity, with rates around 
25 percent, this still represents a major concern. In the nation as a whole, 
seven of the ten states with the highest adult obesity levels were Appala-
chian states. Within the Appalachian region, Appalachian counties have a 
slightly higher rate of obesity than non-Appalachian counties (table 7.1).
Obesity status in Appalachia varies by subregion and by county eco-
nomic status. According to the economic status classifi cation developed 
by the Appalachian Regional Commission, distressed and at-risk coun-
ties have obesity rates considerably higher than those in transitional, 
Figure 7.1. State obesity rates for the thirteen Appalachian states and the nation, 2008.
Table 7.1. Average Obesity Rates by Appalachian County Status, Economic 
Status, and Subregion
% Obese
Thirteen-state region 27.6
 Non-Appalachian counties 27.2
 Appalachian counties 28.8
Appalachian county economic status
 Distressed 32.7
 At-risk 30.7
 Transitional 28.8
 Competitive 27.0
 Attainment 26.5
Appalachian subregion
 Northern 28.5
 Central 31.2
 Southern 28.6
Source: Centers for Disease Control and Prevention. Behavioral Risk Factor Surveillance 
System data, 2007.
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competitive, and attainment counties (table 7.1). As such, Central Appala-
chia, with a higher number of distressed and at-risk counties, has the high-
est obesity rate.
Rural-Urban Variations. Both urban and rural regions of Appalachia 
are experiencing sizable increases in the percentage of adults and children 
who are overweight and obese, but rural populations seem to be at high-
er risk. A recent study by the Ohio Department of Health identifi ed the 
rural counties of Appalachian Ohio as being at risk for obesity.15 The re-
port expressed particular concern about the changing perception of what 
is normal: “because the prevalence of obesity is very high in Ohio’s ru-
ral populations, and in particular Ohio’s Appalachian populations, a new 
norm may have emerged for what is considered a normal body weight” (p. 
29).15 In addition, the National Association of Counties found rural pop-
ulations to be at higher risk of obesity because of their limited access to 
health care, the presence of food insecurity and food deserts (defi ned later 
in this chapter), and the existence of few opportunities for physical activ-
ity, among other issues.11
Appalachian Ohio. Of Ohio’s eighty-eight counties, thirty-two in the 
southern and eastern portions of the state are classifi ed as Appalachian. Ac-
cording to the 2008 Ohio Family Health Survey,16 31 percent of the adult 
residents of these Appalachian counties had BMIs greater than 30, based 
on self-reported height and weight. This compares to 27 percent in met-
ropolitan counties, 29 percent in rural counties, 29 percent in suburban 
counties, and 28 percent statewide. Five of the ten most obese counties in 
Ohio were Appalachian counties, with Monroe County ranking highest at 
42 percent. There was a similar phenomenon among children (discussed 
later).
Cincinnati Region. Data from the 2005 Greater Cincinnati Communi-
ty Health Status Survey17 show that approximately 68 percent of fi rst- and 
second-generation white Appalachians were considered obese, based on 
self-reported height and weight—almost 11 percentage points higher than 
the rate for white non-Appalachians (table 7.2). The percentage of white 
Appalachians with severe or very severe obesity was almost double that of 
white non-Appalachians.
These data, collected from various sources and at different times us-
ing different instruments, all point to a higher obesity rate in low-income 
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Appalachian counties and among migrants from Appalachia. Nonetheless, 
there are insuffi cient data to infer a direct link between Appalachian heri-
tage and obesity.
Obesity among Appalachian Children
Studying adult obesity is important, but understanding childhood obe-
sity is critical because overweight children are at a high risk of developing 
major health problems as adults.18 According to the U.S. surgeon general, 
overweight adolescents have a 70 percent chance of becoming overweight 
or obese adults.19
Similar to adults, overweight and obesity rates for children have in-
creased dramatically. Over the last thirty years, obesity has risen for all 
childhood age groups.20, 21 Like adults, children are eating outside the home 
more frequently; have greater access to calorie-dense, nutrition-poor 
foods; and have fewer opportunities for physical activity. Rural children, 
in particular, have a higher risk of obesity because they have lower levels 
of physical activity. Children in Appalachia often eat a traditional high-fat, 
high-calorie diet.11 Schools are also being built farther away from city cen-
ters, which, along with other factors, has signifi cantly reduced the number 
of children who walk or ride bicycles to school.21
The data available to study childhood obesity are scarce. The Behav-
ioral Risk Factor Surveillance System (BRFSS), used extensively to evaluate 
the public health system, currently provides limited information on chil-
dren and youths, leaving researchers with an incomplete picture of what 
childhood obesity really looks like.d The diffi culty is compounded when 
seeking data on children of Appalachian decent.
Appalachian Ohio. Based on the 2008 Ohio Family Health Survey,16 
adolescents (aged 12 to 17 years) in Ohio’s Appalachian counties have 
Table 7.2. Adult Obesity Status in Greater Cincinnati
Severely 
Obese
(%)
Very 
Severely 
Obese (%)
Total
Obese
(%)
No. of 
Respondents
White Appalachians 6.3 5.0 67.7 464
White non-Appalachians 3.8 2.8 57.1 1,234
Source: Greater Cincinnati Community Health Status Survey, 2005.
154 Chubinski and Carrozza
an obesity rate of 22 percent, compared with 18 percent in metropolitan 
counties, 19 percent in rural counties, 16 percent in suburban counties, 
and 18 percent in the state as a whole. Similar to the results for adults, 
the Appalachian counties lead the state in adolescent obesity rates. Six of 
the ten most obese counties in Ohio for adolescents are Appalachian, with 
Meigs County number one at 53 percent.
Cincinnati Region. When the 2005 Greater Cincinnati Child Well-
Being Survey22 asked adult respondents whether their children were over-
weight, underweight, or about the right weight, 14.6 percent of parents 
of fi rst- and second-generation white Appalachians reported that their 
children were overweight, compared with 7.4 percent of white non-
Appalachians.
Researchers at Cincinnati Children’s Hospital Medical Center con-
ducted a study in 2006 using a matched parent-child sample from pedia-
tricians’ offi ces to examine the accuracy of parental perceptions of their 
children’s weight.23 Based on 41 Appalachian (that is, either the child, 
a parent, or both were born in an Appalachian county) and more than 
350 non-Appalachian participants, the researchers found that most par-
ents were fairly accurate at determining their children’s actual weight and 
obesity status. The Appalachian children had slightly but not signifi cantly 
higher estimated and actual BMIs than non-Appalachian children.
Thus, based on the available data, it is not possible to state confi dent-
ly whether Appalachian children, regardless of location, have increased 
obesity rates. However, Appalachian-born adults in Kentucky expressed 
greater concern about childhood obesity than did non-Appalachians when 
asked, “Would you say childhood obesity in Kentucky is a serious prob-
lem, a problem but not serious, or not a problem?”24 Sixty-fi ve percent of 
Kentucky adults who were fi rst- or second-generation Appalachians con-
sidered childhood obesity a serious problem, compared with 51 percent of 
non-Appalachian respondents.
Food Security and Obesity
In 2008, 15 percent of U.S. households were food insecure.25 The U.S. 
Department of Agriculture defi nes food insecurity as “households that 
were uncertain of having, or unable to acquire, enough food to meet the 
needs of all their members because they had insuffi cient money or other 
Obesity and Food Insecurity 155 
resources for food.”25 Holben and Pheley12 found that BMI was greater for 
individuals from food-insecure households in the six rural Ohio Appala-
chian counties they studied.
Data from a Current Population Survey conducted in December 2006 
showed that respondents from nonmetropolitan areas had higher levels of 
low or very low food security in the last thirty days and twelve months than 
those from metropolitan areas (table 7.3).26 Adults in metropolitan areas 
of Appalachia had higher rates of low or very low food security than adults 
in metropolitan areas outside of Appalachia at both thirty days and twelve 
months. Children living in Appalachian metropolitan areas had lower rates 
of low or very low food security than non-Appalachian children. In all cas-
es, respondents in nonmetropolitan areas reported higher rates of low or 
very low food security. The rates among adults living in Appalachian met-
ropolitan areas resembled those in nonmetropolitan areas, while children 
in Appalachian metropolitan areas were less likely to have low and very low 
food security than their counterparts in non-Appalachian metropolitan 
areas. This difference may be due to the food safety net system in place in 
many Appalachian metropolitan areas, which includes school-based food 
programs for children. In many communities, children eat two or three 
meals a day at school and are often provided with food to take home for 
the weekend.
Access to Food. Access to food is a critical factor in food security. Re-
search has shown that poor food choices are more prevalent in low-income
areas,11 where the phenomenon of food deserts is often to blame. Food 
Table 7.3. Respondents with Low or Very Low Food Security
Last 30 Days Last 12 Months
Non-
metropolitan
Non-
Appalachian 
Metropolitan
Appalachian 
Metropolitan
Non-
metropolitan
Non-
Appalachian 
Metropolitan
Appalachian 
Metropolitan
Children 
(%)
5.5 4.4 3.3 10.1 7.9 5.6
Adults 
(%)
6.1 4.6 6.0 12.0 9.1 10.9
Total (%) 6.6 5.1 6.3 13.3 10.1 11.9
Source: Current Population Survey (Food Security Supplement File), December 2006.
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deserts are areas where a signifi cant portion of the population spends its 
food budget in locations that do not have fresh fruits and vegetables.15 
Studies have shown that living close to supermarkets can be linked to low-
er obesity rates, while living close to small convenience stores can be linked 
to higher obesity rates.27 Similarly, living close to fast-food restaurants can 
increase the risk of obesity.6, 15, 28 Being able to shop at grocery stores with a 
good selection of fresh produce, and being able to afford that produce, de-
creases the likelihood of an individual being overweight or obese.
Table 7.4 shows the number of supermarkets, grocery stores, and con-
venience stores per 10,000 population by Appalachian county economic 
status. As economic conditions improve (moving from distressed to at-
tainment), the supermarkets and grocery stores per 10,000 population 
decrease, while the number of convenience stores remains relatively fl at. 
There are more grocery stores per capita than supermarkets in all regions 
of Appalachia. Grocery stores can vary signifi cantly in size and range of 
goods sold, while supermarkets typically sell a wide variety of food items 
and general merchandise. On the whole, individuals living in areas with 
higher poverty cannot travel as far to do their grocery shopping; thus there 
are more, probably smaller, grocery stores in these counties than in coun-
ties with less poverty.
The economically distressed and at-risk regions of Appalachia have 
higher densities of grocery stores and supermarkets than other Appalachian 
counties and the remainder of the United States. Although there is some 
difference in the number of grocery stores and supermarkets per person, 
Table 7.4. Prevalence of Supermarkets, Grocery Stores, and Convenience Stores 
per 10,000 by Appalachian County Economic Status
Economic Status Supermarkets Grocery Stores Convenience Stores
Distressed 3.3 4.2 0.9
At-risk 2.7 3.6 0.9
Transitional 2.1 3.0 0.8
Competitive 1.7 2.7 0.9
Attainment 1.7 2.1 0.5
Remainder of U.S. 2.2 3.2 1.0
Source: County Business Patterns, 2006.
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the rate of convenience stores is similar across the board in Appalachian 
counties. A visual review of a map of fast-food restaurants, full-service 
restaurants, and drinking establishments per capita (not shown) reveals 
no clear spatial difference between Appalachian and non-Appalachian
counties.
Based on the aforementioned research, high per capita rates of super-
markets and grocery stores should be linked to lower rates of obesity. In 
Appalachia, however, the data suggest the opposite: in poor regions, obe-
sity rates are higher, despite the presence of more supermarkets and gro-
cery stores per capita. In the absence of information on the quality of food 
available at all the retail food establishments, there is no way of knowing 
whether residents have access to nutrition-dense, healthy, fresh food. In ad-
dition, there are currently no data on Appalachian and non-Appalachian
food purchase patterns. These and other factors might help explain the 
confl ict between Appalachian obesity rates and food store patterns and 
previous research.
Food Security for Children in Greater Cincinnati. The 2005 Greater 
Cincinnati Child Well-Being Survey,22 conducted in the twenty-two coun-
ties surrounding the city, asked four questions about food security for chil-
dren. The results showed that fi rst- and second-generation Appalachian 
children had higher rates of food insecurity than non-Appalachians on all 
four questions; however, the differences on three of the four questions were 
not statistically signifi cant. The only question with statistically signifi cant 
results is shown in table 7.5, which suggests that Appalachians more often 
than non-Appalachians lacked the money to purchase suffi cient food.
Table 7.5. Responses to: “The Food that I Bought Just Didn’t Last, and I Didn’t 
Have Money to Get More”
Often True 
(%)
Sometimes 
True (%)
Never True 
(%)
No. of 
Respondents
Appalachians* 9 9 82 194
Non-
Appalachians
5 13 83 1,345
Source: Greater Cincinnati Child Well-Being Survey, 2005.
* Difference is signifi cant with a Pearson chi-square of 0.033.
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Findings 
The CDC has identifi ed Appalachia as one of the nation’s most obese re-
gions. It is not clear from the data whether individuals of Appalachian de-
scent who have migrated from the region are more or less obese than their 
non-Appalachian counterparts; however, there may be increased rates of 
obesity and a poorer diet among the population living in the Appalachian 
region. The data also imply that parts of Appalachia have higher rates of 
food insecurity than the rest of the country: rural and economically chal-
lenged areas seem to be at higher risk. The data also suggest that Appala-
chians in the Cincinnati area have higher levels of food insecurity. These 
conclusions are quite tenuous, however, because establishing links between 
obesity and food scarcity for the whole region is diffi cult, given that the 
available data are based on small sample sizes and incomplete coverage of 
the Appalachian population.
Model Programs
A number of community-based programs can be used as best-practice 
models for addressing the issues surrounding obesity. The following case 
studies describe two such strategies, one in Appalachia and one outside the 
region.
The Appalachian Sustainable Agriculture Project (ASAP).29 ASAP 
is designed to increase access to fresh food and support local agriculture 
and food production in Appalachia. Linking food producers with consum-
ers at both the individual and the institutional levels, ASAP includes 76 
tailgate markets, 82 restaurants and bakeries, 23 grocers, and 14 bed-and-
breakfasts where one can buy locally produced food. ASAP describes this as 
neighbors selling to neighbors, and it is a sustainable model because pur-
chasing dollars remain in the community. ASAP also tries to connect food 
suppliers with institutions looking to buy local food, linking 2 schools, 4 
hospitals, 7 distributors, and 19 other food-related organizations with 246 
food suppliers. ASAP’s system of connecting buyers with sellers has the 
potential to make high-quality fresh, locally grown foods more available 
(and possibly more affordable) to urban and rural Appalachian popula-
tions. These efforts are based on the assumption that the availability of bet-
ter food helps fi ght obesity. 
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Shape Up Somerville.30–34 The Shape Up Somerville project was a com-
munity intervention designed to fi ght childhood obesity in Somerville, 
Massachusetts. It is one of the best-documented cases of a community-
wide intervention to fi ght childhood obesity. Somerville is a densely pop-
ulated, culturally and socioeconomically diverse community of mostly 
young families, blue-collar workers, and immigrants. The project targeted 
fi rst- to third-grade students, 46 percent of whom were at risk for being 
overweight or obese, and included the following key elements: 
• Improved food service: elimination of unhealthy snacks and in-
creased availability of fresh fruits and vegetables, along with educa-
tional programs on new fruits and vegetables
• Curriculum changes: teacher-created curriculum to educate students 
on the benefi ts of eating better and to provide increased opportuni-
ties for physical activity
• Health report cards: records of the children’s health, including BMI 
scores, sent home by the school
• Change in school culture: a ban on before-lunch fund-raisers involv-
ing the sale of baked goods, candy, and other sugary snacks
• After-school changes: a modifi ed after-school curriculum that in-
cluded more cooking classes and games involving physical activity
• Parent and community outreach: a newsletter, coupons, and spon-
sored community events that focused on eating better and increasing 
physical activity
• Shape Up–approved restaurants: collaborative effort involving the 
city, program researchers, and twenty-one local restaurants to of-
fer lower-calorie items, smaller portions, and fruits and vegetables 
as side dishes
• Safe routes to school: hiring a pedestrian-bike coordinator and creat-
ing safe routes so more children could walk or bike to school
• School nurses: training more than fi fty local clinicians and school 
nurses on how to assess and deal with overweight children
Outcomes of the program included greater fruit and vegetable consump-
tion at lunch and reductions in the children’s weight.
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Further Research
This chapter is only an initial look at the link between obesity and food se-
curity in Appalachia. There is a tremendous need for additional research 
in the following areas.
Better Data. There is an urgent need for more and better data. Appa-
lachians are a large enough group that they should be identifi ed in national 
data sets. None of the national, federally funded data used to examine obesi-
ty and food scarcity issues include an indicator of Appalachian descent that 
can identify Appalachians within or outside the region. Most data do, how-
ever, include a county identifi er, which could be used to establish a regional 
indicator, under the assumption that all persons within the county are Appa-
lachian. Although small-area projects such as the Greater Cincinnati Com-
munity Health Status Survey,17 the Greater Cincinnati Child Well-Being 
Survey,22 and the Kentucky Health Issues Poll24 include indicators of Appa-
lachian descent, these projects are limited in scope due to cost constraints; 
this makes it diffi cult to collect suffi cient data, and the resulting estimates of 
obesity and obesity-related illness are tenuous at best. Also, non–federally 
funded data-collection efforts that provide comprehensive coverage of the 
thirteen-state Appalachian region are nonexistent. Projects such as the Ohio 
Family Health Survey,16 the Greater Cincinnati Community Health Status 
Survey,17 and the Kentucky Health Issues Poll24 permit a patchwork analysis 
of the region, but separately, they are inadequate for such a large area with 
such a diverse population. Without reliable, national data sets that identi-
fy Appalachians, it is nearly impossible to determine conclusively whether 
obesity is higher among Appalachians than non-Appalachians.
Food Choice versus Food Scarcity. Some local and regional research-
ers have suggested that Appalachian lifestyles include a diet rich in fried 
and fatty foods. Thus, even with a full-service grocery store full of afford-
able fruits and vegetables, obesity rates may not decrease. It is important 
to study to what extent obesity derives from a lack of choice and to what 
extent it is based on a certain type of diet.
Rural versus Urban. There are insuffi cient data to compare urban and 
rural Appalachians. The development of benchmarks on obesity and food 
availability for urban versus rural populations would help defi ne and re-
fi ne public health programming.
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Policy Recommendations
Several national organizations are working to identify and implement pol-
icy solutions to food access and obesity issues in America. These policies 
would improve not only access to healthy food but also the health of many 
communities. Some of these policy solutions could be implemented in Ap-
palachian communities even during diffi cult fi nancial times. 
Many leading experts suggest that changes to federal food policy are re-
quired to ensure that families have access to nutritious food. These include 
monitoring implementation of the 2007 changes to the Women, Infants, 
and Children (WIC) program and changes to the funding of the Supple-
mental Nutrition Assistance Program (SNAP; formerly food stamps). Re-
cent changes to WIC are expected to increase the demand for fresh food,35 
but policy makers should ensure that WIC-authorized stores are following 
the guidelines to guarantee a reasonable supply of healthy choices. Experts 
also suggest that federal policy should encourage farmers’ markets to ac-
cept SNAP and WIC by authorizing funding and support for the adoption 
of these practices.
Although federal policy is important, community-level action is crit-
ical for real change. Experts across the board suggest a variety of local 
strategies for improving health status and food security. These strategies 
include public-private partnerships to open and sustain full-service gro-
cery stores in communities without access to healthful foods. However, 
this is a major project with a long timeline. Smaller entrepreneurial ven-
tures are often easier to get up and running quickly. Thus, many successful 
neighborhood campaigns focus on small-scale innovations such as mobile 
vendors, farmers’ markets, vending machines, farm stands, and communi-
ty gardens. These operations often produce additional local benefi ts, such 
as supporting local farmers or providing fl exible employment to area resi-
dents. Along with adding food options to the local market, many national 
experts suggest limiting the number of fast-food restaurants in communi-
ties where they are already abundant. This has been done by implement-
ing zoning regulations to achieve a balance between fast-food restaurants 
and convenience stores and those establishments that offer fresh fruit and 
vegetables. Zoning and land-use controls can also be utilized to promote 
potential sites for community gardens and farmers’ markets.
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Dealing with childhood obesity is critical because obese children face 
a lifetime of adverse health effects if their weight is not controlled. Chil-
dren spend most of their day at school, so most food policy experts sug-
gest changes to school policies. These changes fall into two categories: (1) 
providing only healthy foods in schools by improving the quality of meals 
served at breakfast and lunch and removing unhealthy foods from vending 
machines, and (2) requiring all schools (K–12) to set aside time each day 
for all children to be physically active.
Acknowledgment
The authors would like to thank Diana Trapp, Program Assistant at The 
Health Foundation of Greater Cincinnati, for her help on this project.
Notes
a. This chapter draws on multiple data sources to describe the causes and con-
sequences of obesity in Appalachia and examines national surveys of both people 
and businesses, national administrative databases of governmental support, and 
state and regional surveys of individual health status. Specifi cally, the following 
sources were used: (1) The Current Population Survey (CPS)26 is a monthly sur-
vey of approximately 60,000 households in the United States that includes detailed 
data on food insuffi ciency and food insecurity. Because the CPS does not iden-
tify respondents by Appalachian birth and does not clearly identify Appalachian 
counties, the Appalachian population was approximated by selecting survey re-
spondents from any state with Appalachian counties. Respondents from the Offi ce 
of Management and Budget’s defi ned metropolitan statistical areas that are pre-
dominantly (at least 50 percent) in Appalachia were assumed to be Appalachian. 
(2) County Business Patterns (CBP) is an annual accounting of economic activity 
by industry for all counties in the United States. The 2006 CBP data36 were used to 
measure the availability of food through estimates of the number of supermarkets 
or grocery stores, convenience stores, fast-food restaurants, and full-service restau-
rants in the thirteen Appalachian states. (3) The U.S. Department of Agriculture’s 
Economic Research Service37 publishes nationwide data on food stamp partici-
pation, cash benefi ts, and poverty for all counties. (4) The Behavioral Risk Fac-
tor Surveillance System (BRFSS),38 conducted annually by the Centers for Disease 
Control and Prevention (CDC), is a nationwide survey of 350,000 adults regard-
ing health risk behaviors, preventive health practices, and access to health care for 
chronic disease and injury. In November 2009 the CDC employed Bayesian multi-
level models to produce reliable county-level measures of diabetes and obesity for 
all counties in the United States. This measure is the primary indicator of obesity 
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used in this chapter, unless otherwise noted. (5) In late 2008 the Ohio Department 
of Jobs and Family Services conducted the Ohio Family Health Survey (compris-
ing more than 50,000 adult telephone responses and more than 13,000 child proxy 
responses).16 First- and second-generation Appalachian status was based on coun-
ty of birth for the respondent and his or her parents. (6) The Kentucky Health 
Issues Poll (this chapter uses data from the 2009 poll)24 is conducted annually by 
The Foundation for a Healthy Kentucky and The Health Foundation of Greater 
Cincinnati. It addresses issues that affect the health and health care of Kentucky 
residents. (7) The Greater Cincinnati Community Health Status Survey is con-
ducted every fi ve years (this chapter uses data from the 2005 survey)17 and provides 
a snapshot of how Appalachians in the area differ from non-Appalachians. (8) The 
2005 Greater Cincinnati Child Well-Being Survey22 was conducted in the twenty-
two counties surrounding Cincinnati through adult proxy interviews.
b. This chapter uses county of birth to determine Appalachian status. When 
that information was not available, residence in an Appalachian county was used 
as a substitute.
c. Many of the BMI data presented in this chapter are based on self-reported 
height and weight. There is some evidence that people overreport height and un-
derreport weight, meaning that the fi gures in this chapter could underestimate ac-
tual obesity rates.39, 40 Only a limited number of studies have actually measured the 
participants’ height and weight to get accurate BMI numbers. The fi ndings of one 
such study are discussed in the children’s section of this chapter. 
d. The limited data on children and youths could not be aggregated or separat-
ed by county or Appalachian status. Data were available for Kentucky and Missis-
sippi high school students, Ohio youths, New York children younger than 5 years 
by county, and North Carolina children aged 2–18 years who were receiving ser-
vices in the public health–sponsored WIC clinic. The CDC also has some state-
wide aggregate data for West Virginia, South Carolina, North Carolina, New York, 
Georgia, and Tennessee.
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8
Cancer-Related Disparities 
James L. Fisher, John M. McLaughlin, Mira L. Katz, 
Mary Ellen Wewers, Mark B. Dignan,
and Electra D. Paskett
This chapter describes disparities in cancer incidence, prevalence, and 
mortality in Appalachia, as well as differences in contributing factors such 
as cancer screening behaviors (e.g., mammography) and cancer-related 
behaviors (e.g., tobacco use). It focuses on the four leading anatomic sites 
of cancer (lung/bronchus, colon/rectum, female breast, and prostate) and 
the two cancers (cancer of the cervix and cancer of the oral cavity/phar-
ynx) for which screening tests are available and for which data sources ex-
ist on potential disparities in Appalachia. Information on these disparities 
is drawn from published literature as well as from rates and proportions 
determined from six state-based central cancer registries, each containing 
an Appalachian area and each participating in the Appalachian Commu-
nity Cancer Network (ACCN). The ACCN, discussed in more detail later, 
is a National Institutes of Health–funded project addressing cancer healtha 
disparities in seven states containing Appalachian counties. The data pre-
sented on cancer incidence and mortality rates come from cancer regis-
tries maintained by state departments of health, and the data concerning 
cancer-related behaviors are taken from state-based Behavioral Risk Factor 
Surveillance System (BRFSS) surveys. The chapter concludes with recom-
mendations for future research and policy directions.
Disparities in Cancer Incidence and Mortality
Previous reports of cancer-related disparities in Appalachia focused pri-
marily on cancer incidence and mortality rates.1–13 In the fi rst study of 
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cancer incidence rates in a large portion of the Appalachian population, 
Wingo and associates14 reported the following: (1) rates were higher in Ap-
palachia than in the rest of the United States; (2) rates for lung, colon/rec-
tum, and other tobacco-related cancers were particularly high; (3) Central 
Appalachia had the highest rates for cancers of the cervix and lung/bron-
chus; (4) Northern Appalachia had the highest rates for cancers of the fe-
male breast and prostate, in addition to less common anatomic sites and 
types of cancer; and (5) Southern Appalachia had the lowest overall cancer 
incidence rates. The relatively consistent fi ndings of the majority of stud-
ies assessing cancer-related disparities in Appalachia are corroborated by 
more recent analyses of the average annual, age-adjusted cancer incidence 
(table 8.1) and mortality rates (table 8.2) for six of the seven states partici-
pating in the ACCN. Table 8.1 shows that incidence rates for cancers of the 
cervix, colon/rectum, lung/bronchus, and oral cavity/pharynx were great-
er in the majority of the states’ Appalachian areas versus non-Appalachian
areas, and incidence rates for cancers of the female breast and prostate were 
generally lower in the Appalachian areas. Table 8.2 shows similar fi ndings 
for mortality rates in these states. Wingo and associates14 identifi ed substan-
tial variation in cancer incidence rates throughout Appalachia, supporting 
the notion that cancer incidence is not a homogeneous phenomenon in the 
region.
Although cancer incidence and mortality disparities among residents 
of Appalachia have consistently been confi rmed, there has been limited 
research on the possible reasons for these disparities. There is some evi-
dence that socioeconomic differences and differences in population den-
sity may partially explain these disparities—that is, people with lower 
incomes, with less education, and residing in more rural areas have higher 
cancer incidence and mortality rates.11, 15 In examining cancer incidence 
rates among Appalachian and non-Appalachian Ohio residents, Fisher and 
colleagues15 reported that lower household income and lower educational 
attainment contributed to disparities in the incidence of cervical and lung/
bronchus cancers and might play a role in colon/rectum cancer but did not 
contribute to the slight disparity in oral cavity/pharynx cancer incidence. 
In addition, lower population density partially explained the disparity in 
the incidence of melanoma of the skin and might have been an important 
factor in cervical and colon/rectum cancer disparities.15 Because so many 
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complex and interacting factors may be involved in an individual being 
diagnosed with cancer, it is diffi cult to sort them out. A variety of geo-
graphic, demographic, social, behavioral, and psychological characteristics 
of individuals residing in Appalachia probably interact to produce higher 
incidence and mortality rates for many cancers.
Disparities in Cancer Diagnosis
It is well documented that a cancer diagnosis at an earlier stage increases 
the likelihood of survival. As shown in table 8.3, a comparison of Appa-
lachian and non-Appalachian areas indicates slightly greater proportions 
of late-stage diagnoses of cancers of the cervix and prostate in Appala-
chian Pennsylvania, while late-stage diagnoses of colon/rectum cancer 
were higher in Appalachian Kentucky. For female breast cancer, there was 
a greater proportion of late-stage diagnoses in Appalachian Kentucky and 
a slightly greater proportion in the Appalachian counties of Virginia. With 
the exception of a greater proportion of late-stage diagnoses among fe-
males with oral cavity/pharynx cancer in Appalachia Ohio, the remaining 
disparities were slight. For the majority of cancers examined, the propor-
tions of late-stage diagnoses were lower in Appalachian counties, but the 
proportions of patients diagnosed with cancer at an unknown stage were 
greater in the Appalachian counties in Ohio and Pennsylvania (not shown 
in table 8.3). It is likely that in many cases, lower proportions of late-stage 
diagnoses in Appalachian counties were the result of a higher proportion 
of diagnoses at an unknown stage. 
Overall, research reporting disparities in cancer stage at diagnosis is 
limited. It is likely that such disparities are associated with race and urban 
or rural status (or population density) in addition to Appalachian resi-
dence. Lengerich and coauthors8 reported that the rates of unstaged can-
cer for every examined anatomic site or cancer type were elevated in rural 
Appalachia, suggesting a lack of access to cancer health care in these ar-
eas. It is possible that previous research, as well as the results shown in 
table 8.3, failed to reveal important disparities because unstaged cancers 
are commonly removed from the denominators before calculating propor-
tions; that is, it is possible that many unstaged cancers in Appalachia have 
not been properly accounted for when interpreting the proportion of late-
stage diagnoses.
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Disparities in Cancer Screening
Table 8.4 shows the prevalence of selected cancer screening tests in Appa-
lachian versus non-Appalachian areas of fi ve of the ACCN-participating 
states. The prevalence of mammography, digital rectal examination, and 
Pap smear was lower in each of the Appalachian areas, while the prevalence 
of colonoscopy or sigmoidoscopy and prostate-specifi c antigen testing was 
lower in three and two of the Appalachian areas, respectively.
It is generally well established that the prevalence of cancer screening 
within recommended guidelines is signifi cantly lower among Appalachian 
than non-Appalachian adults.5, 16–23 Barriers to cancer screening have been 
identifi ed at the patient, provider, and system levels for each screening test. 
Many of the barriers identifi ed for residents of Appalachia are similar to 
those identifi ed in studies conducted throughout the United States. These 
include unawareness of screening guidelines, lack of provider recommen-
dations, and absence of symptoms, as well as lack of health insurance and 
child care.23 In addition, many rural Appalachians are low income or un-
employed, live in remote locations, lack transportation, or have less ac-
cess to medical care—each of which may play a role in a lower prevalence 
of cancer screening.19, 22, 24–26 Patient-level barriers to breast, cervical, and 
colorectal cancer screening tests have been documented among individuals 
participating in studies conducted at clinics and churches, as well as from 
BRFSS data. Barriers to cancer screening reported in these studies includ-
ed lower level of educational attainment, lower household income, lack of 
provider recommendations, lack of health insurance, and lack of a regular 
source of medical care.19, 22, 25 Interviews of eighteen key informants (wom-
en who were longtime residents of Appalachia, had detailed knowledge 
about local cancer beliefs and prevention efforts, and represented a county-
level American Cancer Society offi ce) in Appalachian Ohio revealed that 
barriers to cervical cancer screening included cost, lack of insurance, trans-
portation problems, fear, embarrassment, and privacy issues.27 Rural Ap-
palachians may initially be wary of unfamiliar health care providers and 
health care systems, putting up additional barriers to improved cancer 
screening rates.24, 25
To address the low prevalence of cancer screening among Appala-
chians, creative and effective strategies should be developed, implemented, 
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and evaluated. Examples include the following: (1) have members of 
community-based organizations lead efforts to improve cancer screening 
awareness and encourage preventive care; (2) use specifi c communication 
strategies (such as the media, churches, and community leaders) to dis-
seminate accurate cancer screening information, reinforce the importance 
of talking to health care providers about cancer screening, and assist in 
changing misperceptions; (3) implement locally tested best practices to 
improve provider-patient communication about cancer screening; and (4) 
institute system-level interventions, such as chart reminder systems to ini-
tiate cancer screening and follow-up and local or mobile cancer screening 
units to serve the rural areas of Appalachia.
Disparities in Cancer-Related Behaviors
There are at least three types of cancer-related behaviors that may con-
tribute to the disproportionately higher cancer incidence and mortality 
rates in Appalachia: tobacco use (including smoking and smokeless tobac-
co) and cessation; diet and physical activity, and their effect on energy and 
obesity; and sexual behaviors, especially those related to infection with hu-
man papillomavirus (HPV).
Tobacco Use and Cessation. Tobacco use is associated with ten ana-
tomic sites or types of cancer, including cancers of the lung/bronchus, oral 
cavity/pharynx, and cervix.28 As shown in tables 8.1 and 8.2, incidence and 
mortality rates of invasive cancers at these sites are generally greater among 
Appalachians than non-Appalachians. Tobacco smoking was found to be 
more prevalent than the national average in nine of the thirteen states con-
taining Appalachian counties.29 A recent ACCN report documented that 
the prevalence of cigarette smoking among both males and females aged 18 
and older is greater in the Appalachian than in the non-Appalachian areas 
of Kentucky, Ohio, Pennsylvania, and Virginia.30 Among rural Appalachian 
women residing in West Virginia, high school graduation, positive person-
ality characteristics, and supportive spousal relationships distinguished 
nonsmokers from smokers.31
An assessment of the characteristics of rural adult tobacco users in Ap-
palachian Ohio resulted in the following conclusions: (1) the median time 
to the fi rst cigarette of the day (a measure of nicotine dependence) was low 
(twenty minutes), indicating a high degree of dependence; (2) the mean 
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number of serious lifetime quit attempts (2.3) was lower than for other 
groups of current smokers; (3) the majority of tobacco users had not tried 
to quit for more than one year, with stress cited as the most common rea-
son for resumption; (4) more than half the participants had not used any 
aids in previous quit attempts, but the same proportion expressed inter-
est in using nicotine replacement in future quit attempts; (5) two-thirds 
reported that most or all of their friends smoked, and 48 percent identi-
fi ed most or all of their coworkers as smokers; and (6) only 1.6 percent re-
ported that none of their family members smoked, and 3.4 percent said the 
same about their coworkers.32
To expand this assessment, a qualitative study was conducted to dis-
cern beliefs about tobacco use and cessation among the same rural Appala-
chian cohort.33 Four focus groups revealed themes of nicotine dependence 
with pharmacological, psychological, social, and environmental aspects, 
primarily among current tobacco users. Pros and cons of tobacco use were 
also dominant themes among both current and former tobacco users. In 
addition, the importance of family and the acknowledgment of person-
al independence were evident. Participants’ description of the addictive 
nature of nicotine and its pharmacological aspects indicated the need to 
incorporate a nicotine replacement component into tobacco treatment 
programs, and they cited the support of family and friends as an essential 
part of treatment. A preliminary study testing a tobacco cessation inter-
vention in a rural Appalachian Ohio county suggested that a community-
based intervention involving lay health advisers might be a promising 
cessation strategy among high-risk populations in rural Appalachia.34 
Feasibility data suggested that the intervention could be successfully im-
plemented and that participants could be recruited and retained through-
out the study. The effi cacy of this tobacco cessation intervention still needs 
to be tested in a large-scale randomized, controlled trial. Additional in-
formation concerning the tobacco use characteristics of Appalachians can 
be found in the chapters on an Appalachian health lifestyle and substance 
abuse.
Dietary Factors, Physical Activity, and Weight Status. Both males and 
females are more likely to report inadequate fruit and vegetable consump-
tion and no physical activity in the past month, as well as to have a high-
er prevalence of obesity in Appalachian versus non-Appalachian areas of 
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Kentucky, Ohio, Pennsylvania, and Virginia.30 There has been limited re-
search into why dietary factors, physical activity, overweight, and obesity 
disproportionately affect residents of Appalachia. Among low-income Ap-
palachian women aged 40 to 64 years residing in West Virginia, primary 
barriers to physical activity were lack of willpower and support, but not 
lack of time.35 Therefore, targeted interventions aimed at willpower and 
support may increase physical activity among Appalachian women. Addi-
tional information concerning the dietary characteristics of Appalachians 
can be found in the chapter on obesity.
Sexual Behaviors and Human Papillomavirus Infection. In most 
published reports concerning cancer-related disparities among residents 
of Appalachia, the anatomic site or type of cancer with the greatest dis-
parities in incidence and mortality is cervical cancer.5, 6, 8, 13, 14, 36, 37 However, 
tables 8.1 and 8.2 (which display the most recent incidence and mortality 
rates) show that disparities in colon/rectum and lung/bronchus cancers are 
at least as great as, if not greater than, those observed for cervical cancer. 
Although the development of cervical cancer depends on a complex inter-
action of social and behavioral factors, the strongest known risk factor is 
infection with human papillomavirus (HPV), a group of nearly 200 related 
viruses. The majority of HPV types cause no symptoms in most women; 
however, some HPV types can cause genital warts, and other “high-risk” 
types, when persistent, can lead to cancer in a minority of women.b Risky 
sexual behaviors place women at high risk for acquiring HPV. Based on 
more than 1,000 specimens collected from thirty-two hospitals in twenty-
two countries prior to 1995, infection with HPV type 16 accounts for more 
than half the cases of cervical cancer and high-grade dysplasia; infection 
with HPV types 16, 18, 31, and 45 accounts for 80 percent of cervical can-
cers.38 HPV is also associated with cancers of the anus, vagina, vulva, penis, 
and oral cavity/pharynx.39
It is possible that cervical cancer disparities in Appalachia result from 
differences in sexual behaviors related to the opportunity to acquire HPV 
infection. Evidence from the Youth Risk Behavior Surveillance System 
(YRBSS) suggests that the percentages of girls reporting having had sexual 
intercourse, early sexual intercourse, and intercourse with four or more 
people were generally greater in states containing Appalachian regions, and 
these percentages were generally greater in states with larger populations 
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residing in Appalachian counties.40 Compared with the median of all fe-
male students in the 2003 YRBSS, more female high school students in 
West Virginia reported having had sexual intercourse (54.9 versus 43.6 
percent), having had sexual intercourse before age 13 (4.3 versus 3.5 per-
cent), having had sex with four or more partners (16.6 versus 11.6 per-
cent), and having had sex with one or more partners within the last three 
months (44.0 versus 34.1 percent).40
It is possible that risky sexual behaviors are infl uenced by determinants 
such as demographics (e.g., age), geography (e.g., remote location), accep-
tance of these behaviors, access to health care, socioeconomic status, and 
social and physical environments.40–44 Little is known about the infl uence 
of these factors on rural Appalachian women. Determining social norms 
related to casual sexual relations may be important because extramarital 
sexual relationships, age at fi rst intercourse, and multiple sexual partners 
are positively associated with HPV.44 In addition to a higher prevalence 
of tobacco smoking and a lower prevalence of Pap screening, risky sexual 
behaviors among young Appalachian women may increase their cervical 
cancer risk, and this may contribute to disparities in their cervical cancer 
incidence and mortality rates.45, 46
Disparities in Access to Care
Differences in cancer incidence and mortality within Appalachia likely re-
fl ect differences in the socioeconomic and demographic characteristics of 
the population and variability in the access to care, especially health insur-
ance coverage, the proportion of out-of-pocket medical expenses, and the 
availability of health care providers, specialists, and cancer centers.19 Al-
though the focus of most research pertaining to cancer health disparities 
in Appalachia has been on behavioral (e.g., tobacco use) or environmental 
(e.g., exposure to carcinogens) factors, differences in access to care cannot 
be discounted or ignored as a possible explanation for higher mortality 
rates among residents of Appalachia.
Compounding the issue of access is the fact that the distance to most 
cancer centers is substantial in much of rural Appalachia. One study showed 
that greater distance to a cancer center was associated with poorer survival 
among cancer patients.47 Other studies have shown that the proportion 
of unstaged cancers was elevated in rural areas of Appalachia, suggesting 
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that rural residents with cancer may not receive comprehensive diagnos-
tic or treatment services.8 In addition to lacking the fi nancial resources to 
acquire health care, rural patients may face barriers erected by health care 
workers that impede their access to specialist care in urban areas.48, 49
The ACCN Model for Addressing Cancer Disparities
in Appalachia
The Appalachian Community Cancer Network is a fi ve-year project that 
includes a multidisciplinary team of collaborators from academic institu-
tions and communities in the Appalachian counties of Kentucky, West Vir-
ginia, Ohio, Pennsylvania, New York, Maryland, and Virginia. The ACCN 
works to expand previous cancer control projects in Appalachia and to 
address cancer health disparities in the seven ACCN states. The long-term 
goal is to reduce cancer health disparities in Appalachia by developing, im-
plementing, and evaluating community-based participatory research and 
providing appropriate training. The ACCN’s objectives are to (1) build on 
a foundation established by previous projects and develop and maintain 
community partnerships to facilitate research and action to reduce cancer 
health disparities; (2) perform community-based participatory research, 
ranging from focused needs assessments to intervention research to policy 
assessments; (3) develop pilot research projects that focus on primary and 
secondary prevention of lung/bronchus, cervical, and colorectal cancers 
in Appalachia; (4) train researchers in community-based participatory re-
search; (5) disseminate research fi ndings to community and scientifi c part-
ners; and (6) conduct an evaluation of the ACCN, including attention to 
processes, short-term impact, and achievement of outcomes.
To reach these objectives, the ACCN has formed strong relationships 
with both clinical and nonclinical partners. It has worked to maintain re-
lationships with programs and facilities that provide cancer screening ser-
vices and with other organizations that provide cancer-related services to 
those most in need—namely, the uninsured and underinsured population 
in the ACCN service area. The ACCN and its nonclinical partners have col-
laborated in successful community-based education and research activities 
across Central and Northern Appalachia. In partnership with the ACCN, 
these community organizations are working to improve the utilization of 
cancer screening services by conducting outreach programs to educate the 
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local community on the importance of cancer screening and early detec-
tion, tobacco cessation, and other cancer-related issues.
One ACCN project intends to facilitate the dissemination of success-
ful interventions and prevention activities, including smoking cessation, 
energy balance, and cancer screenings, to rural Appalachian populations 
with high rates of cancer health disparities. Another aims to test colorectal 
cancer screening interventions in twelve Appalachian counties in Ohio in 
preparation for a full-scale trial in six additional Appalachian states within 
the ACCN service area. In addition, ACCN partners recently conducted 
four regional health disparities research seminars designed to share and 
disseminate research fi ndings, increase the participation of health profes-
sionals and community members in evidence-based efforts, and highlight 
community-based participatory research projects and evidence-based ed-
ucational programs conducted by academics and community members.
Several Ohio-based projects highlight research efforts to reduce can-
cer among residents of Appalachia. Ohio ACCN collaborates with fi ve
community-based cancer coalitions and other organizations to increase 
awareness, provide education, and promote the prevention and early de-
tection of cancer. Examples of projects conducted in Appalachian Ohio 
include a media campaign to increase colorectal cancer screening; a church-
based physical activity program to increase walking; a workplace wellness 
program focused on eating a healthy diet, increasing physical activity, and 
screening for breast cancer; a breast cancer screening outreach project; an 
elementary school–based tobacco prevention program; and educational 
seminars on cancer survivorship, cervical cancer, and HPV.
The Ohio State University’s Center for Population Health and Health 
Disparities (CPHHD) is focused on understanding why Appalachian Ohio 
has such high rates of cervical cancer incidence and mortality. Toward this 
end, the CPHHD conducted three related projects in clinics representing 
the general population of women aged 18 years and older. Community 
partners were organized into an advisory board and a consortium of or-
ganizations to facilitate accomplishment of the projects’ goals. The overall 
goal of the fi rst project was to increase the early detection of cervical can-
cer by increasing the proportion of Appalachian women who receive Pap 
smears at appropriate intervals and return for follow-up care when neces-
sary. Women were screened for eligibility, and those in need of a Pap smear 
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were invited to participate in a study on the effectiveness of a lay health edu-
cator in promoting Pap smear utilization and follow-up for abnormalities. 
From this cohort of women screened, those who smoked were invited to par-
ticipate in a second project. This project tested the effectiveness of a lay health 
educator in promoting smoking cessation by validating cessation with saliva 
cotinine measurements. This study also characterized the social, behavioral, 
and biological aspects of tobacco consumption. A third CPHHD project ex-
amined the social, behavioral, and biological variables that might contribute 
to an increased risk of an abnormal Pap smear in Appalachian woman. The 
contribution of HPV to cervical abnormalities and their relation to individual 
behaviors such as smoking and sexual activity were also examined.
Summary
Cancer incidence and mortality rates are greater in the Appalachian region 
than in the rest of the United States. These disparities are most apparent for 
cancers of the cervix, colon/rectum, and lung/bronchus. Disparities in can-
cer stage at diagnosis have not been thoroughly analyzed and have not been 
evaluated with respect to unknown stage at diagnosis. Limited work suggests 
that among those diagnosed with the most common or screenable cancers, 
the proportions diagnosed at a late stage do not differ greatly. Fewer Appa-
lachian residents report following the recommended guidelines for cancer 
screening. Further work is needed to understand disparities in cancer-
related behaviors such as tobacco use, dietary factors, physical activity, 
overweight and obesity, and sexual activity. Access to care in Appalachia 
is problematic for numerous reasons, and poor access may contribute 
to higher cancer mortality rates, even in the presence of lower incidence 
rates. Educational attainment and income may explain some of the dis-
parities in cancer incidence and mortality rates in Appalachia. In direct 
response to these fi ndings, the ACCN is utilizing community-based re-
search, outreach, training, and dissemination to reduce cancer disparities 
in Appalachia.
Further Research
Knowledge about cancer-related disparities among Appalachians will be 
advanced by addressing a number of issues. For instance, Appalachians 
face several barriers to health services related to cancer. These barriers 
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differ, depending on whether the issue is cancer prevention, early detec-
tion, treatment, or survival. Thus, additional research is needed to assess 
barriers Appalachians face in each of these areas of cancer control and to 
identify critical barriers that infl uence diagnosis, completion of treatment, 
participation in clinical trials, and access to rehabilitation. Traditionally, 
cancer control has ended with treatment, but extension of cancer control 
activities to include rehabilitation could improve the quality of life of Ap-
palachian cancer survivors. Many health care resources are scarce in Ap-
palachia, with rehabilitation services being among the most diffi cult to 
obtain.
Research is needed to determine whether locally appropriate cancer 
prevention and control educational programs and materials are more ef-
fective in changing behaviors than commercially available programs and 
materials. Organizations disseminating such educational programs and 
materials often fail to consider the traditions, beliefs, health literacy, and 
support networks of local residents. In particular, given smoking’s impact 
on the cancer-related health of Appalachians, there has been insuffi cient 
evaluation of the cost-effectiveness of community-based, nurse-managed, 
lay-led tobacco cessation programs. 
Appalachian women have an increased risk of cervical abnormalities 
and HPV infection. Thus, a better understanding of HPV prevalence and 
of the potential interactions of immune function, tobacco use, and HPV 
infection is needed. In addition, more information about differences in 
HPV virulence, HPV types, oncogenic potential, transmission, reservoirs, 
and resistance between Appalachians and non-Appalachians is needed to 
develop effective interventions.
Coal, oil, and natural gas extraction, along with chemical manufac-
turing, are major industries in parts of Appalachia, resulting in increased 
exposure to arsenic and other carcinogens. Research is needed to better un-
derstand the infl uence of environmental exposures on high rates of lung 
and other cancers.
Policy Recommendations
Policy changes to improve the cancer-related health of Appalachians might 
include incorporating rehabilitation into cancer control activities. This 
would benefi t Appalachian cancer survivors.
182 Fisher, McLaughlin, Katz, Wewers, Dignan, and Paskett
Based on a recent report, states collected $25.1 billion in revenue from 
the tobacco settlement and tobacco taxes but will spend barely 2 percent 
($567.5 million) of these funds on tobacco prevention and cessation pro-
grams.50 Policies should require states to fund tobacco prevention and 
treatment programs at the levels recommended by the Centers for Disease 
Control and Prevention. In addition, tobacco taxes should be increased, 
and smoke-free workplace laws should be enacted and enforced.50
Understanding the burden of cancer in all populations is based largely 
on reports from state cancer registries. Policies should support state cancer 
registries in Appalachia to enable them to increase their reporting rate to 
at least 95 percent, as recommended by the North American Association of 
Central Cancer Registries.
Finally, because limited resources have prevented some states with 
Appalachian counties from calculating and reporting incidence rates and 
comparing those rates in Appalachian and non-Appalachian areas, cancer 
incidence information from these states should routinely be reported to 
one central source, such as the ACCN. Incidence rates could then be moni-
tored to identify emerging disparities in Appalachia.
Notes
 a. The concept of cancer health includes not only the diagnosis and treatment 
of disease but also prevention efforts such as screening and education.
 b. HPV types (or, more specifi cally, serotypes) are distinguished by a com-
mon set of antigens. Antigens (or antibody generators) are receptors present on 
microorganisms that determine a host’s immune response.
References
1. Armstrong LR, Thompson T, Hall HI, Coughlin SS, Steele B, Rogers JD. 
Colorectal carcinoma mortality among Appalachian men and women, 1969–1999. 
Cancer. 2004;101:2851–2858.
2. Friedell GH, Rubio A, Maretzki A, et al. Community cancer control in a ru-
ral, underserved population: the Appalachian leadership initiative on cancer proj-
ect. J Health Care Poor Underserved. 2001;12:5–19.
3. Friedrich MJ. Program aims to reduce cancer burden in Appalachia. J Natl 
Cancer Inst. 2002;94:1189–1190.
4. Hall HI, Rogers JD, Weir HK, Miller DS, Uhler RJ. Breast and cervical carci-
noma mortality among women in the Appalachian region of the U.S., 1976–1996. 
Cancer. 2000;89:1593–1602.
Cancer-Related Disparities 183 
5. Huang B, Wyatt SW, Tucker TC, Bottorff D, Lengerich E, Hall HI. Cancer 
death rates—Appalachia, 1994–1998. MMWR Weekly. 2002;51:527–529.
6. Hopenhayn C, Bush H, Christian A, Shelton BJ. Comparative analysis of 
invasive cervical cancer incidence rates in three Appalachian states. Prev Med. 
2005;41:859–864.
7. Hopenhayn C, Jenkins TM, Petrik J. The burden of lung cancer in Ken-
tucky. J Ky Med Assoc. 2003;101:15–20.
8. Lengerich EJ, Tucker TC, Powell RK, et al. Cancer incidence in Ken-
tucky, Pennsylvania, and West Virginia: disparities in Appalachia. J Rural Health. 
2005;21:39–47.
9. Lengerich EJ, Wyatt SW, Rubio A, et al. The Appalachia Cancer Network: 
cancer control research among a rural, medically underserved population. J Rural 
Health. 2004;20:181–187.
10. Singh GK, Miller BA, Hankey BF, Edwards BK. Persistent area socioeco-
nomic disparities in U.S. incidence of cervical cancer, mortality, stage, and sur-
vival, 1975–2000. Cancer. 2004;101:1051–1057.
11. Singh GK, Miller BA, Hankey BF, Feuer EJ, Pickle LW. Changing area socio-
economic patterns in U.S. cancer mortality, 1950–1998. Part I—all cancers among 
men. J Natl Cancer Inst. 2002;94:904–915.
12. Spitler HD, Mayo RM, Parker VG. Patterns of breast, cervical, colorec-
tal, and prostate cancer in the Appalachian region of South Carolina. Ethn Dis. 
2001;11:51–59.
13. Wyatt SW, Huang B, Tucker TC, Redmond J, Hopenhayn C. Geographic 
trends in cervical cancer incidence and mortality in Kentucky, 1995–2000. J Ky 
Med Assoc. 2004;102:11–14.
14. Wingo PA, Tucker TC, Jamison PM, et al. Cancer in Appalachia, 2001–2003. 
Cancer. 2008;112:181–192.
15. Fisher J, Engelhardt H, Stephens J, et al. Cancer-related disparities among 
residents of Appalachia Ohio. J Health Dispar Res Pract. 2008;2(2):61–74.
16. Shell R, Tudiver F. Barriers to cancer screening by rural Appalachian pri-
mary care providers. J Rural Health. 2004;20:368–373.
17. Schoenberg NE, Hopenhayn C, Christian A, Knight EA, Rubio A. An in-
depth and updated perspective on determinants of cervical cancer screening 
among Central Appalachian women. Women Health. 2005;42:89–105.
18. Lyttle NL, Stadelman K. Assessing awareness and knowledge of breast and 
cervical cancer among Appalachian women. Prev Chronic Dis. 2006;3:A125.
19. Hall HI, Uhler RJ, Coughlin SS, Miller DS. Breast and cervical can-
cer screening among Appalachian women. Cancer Epidemiol Biomarkers Prev. 
2002;11:137–142.
20. Davis RE, Armstrong DK, Dignan M, Norling GR, Redmond J. Evaluation 
of educational materials on colorectal cancer screening in Appalachian Kentucky. 
Prev Chronic Dis. 2006;3:A43.
184 Fisher, McLaughlin, Katz, Wewers, Dignan, and Paskett
21. Leslie NS, Deiriggi P, Gross S, DuRant E, Smith C, Veshnesky JG. Knowl-
edge, attitudes, and practices surrounding breast cancer screening in educated Ap-
palachian women. Oncol Nurs Forum. 2003;30:659–667.
22. Tessaro I, Mangone C, Parkar I, Pawar V. Knowledge, barriers, and pre-
dictors of colorectal cancer screening in an Appalachian church population. Prev 
Chronic Dis. 2006;3:A123.
23. Smith RA, Cokkinides V, Brawley OW. Cancer screening in the United 
States, 2009: a review of current American Cancer Society guidelines and issues in 
cancer screening. CA Cancer J Clin. 2009;59:27–41.
24. Behringer B, Mabe KH, Dorgan KA, Hutson SP. Local implementation of 
cancer control activities in rural Appalachia, 2006. Prev Chronic Dis. 2009;6:A34.
25. Elnicki DM, Morris DK, Shockcor WT. Patient-perceived barriers to pre-
ventive health care among indigent, rural Appalachian patients. Arch Intern Med. 
1995;155:421–424.
26. Hutson SP, Dorgan KA, Phillips AN, Behringer B. The mountains hold 
things in: the use of community research review work groups to address cancer 
disparities in Appalachia. Oncol Nurs Forum. 2007;34:1133–1139.
27. Katz ML, Wewers ME, Single N, Paskett ED. Key informants’ perspectives 
prior to beginning a cervical cancer study in Ohio Appalachia. Qual Health Res. 
2007;17:131–141.
28. U.S. Department of Health and Human Services. The health consequenc-
es of smoking: a report of the surgeon general. Atlanta, GA: U.S. Department of 
Health and Human Services, Centers for Disease Control and Prevention, Nation-
al Center for Chronic Disease Prevention and Health Promotion, Offi ce on Smok-
ing and Health; 2004.
29. Casto BC, Sharma S, Fisher JL, Knobloch TJ, Agrawal A, Weghorst CM. 
Oral cancer in Appalachia. J Health Care Poor Underserved. 2009;20:274–285.
30. Appalachian Community Cancer Network. The cancer burden in 
Appalachia, 2009. Available at: http://www.accnweb.com/docs/2009/Cancer
BurdenAppalachia2009.pdf. Accessed April 8, 2011.
31. Song H, Fish M. Demographic and psychosocial characteristics of smokers 
and nonsmokers in low-socioeconomic status rural Appalachian 2-parent families 
in southern West Virginia. J Rural Health. 2006;22:83–87.
32. Wewers ME, Ahijevych KL, Chen MS, Dresbach S, Kihm KE, Kuun PA. To-
bacco use characteristics among rural Ohio Appalachians. J Community Health. 
2000;25:377–388.
33. Ahijevych K, Kuun P, Christman S, Wood T, Browning K, Wewers ME. Be-
liefs about tobacco among Appalachian current and former users. Appl Nurs Res. 
2003;16:93–102.
34. Wewers ME. Tobacco cessation intervention in a rural Ohio Appalachian 
county. College of Public Health, The Ohio State University; 2009.
Cancer-Related Disparities 185 
35. Rye JA, Rye SL, Tessaro I, Coffi ndaffer J. Perceived barriers to physical ac-
tivity according to stage of change and body mass index in the West Virginia wise-
woman population. Womens Health Issues. 2009;19(2):126–134.
36. Yabroff KR, Lawrence WF, King JC, et al. Geographic disparities in cervical 
cancer mortality: what are the roles of risk factor prevalence, screening, and use of 
recommended treatment? J Rural Health. 2005;21:149–157.
37. Hopenhayn C, King JB, Christian A, Huang B, Christian WJ. Variabil-
ity of cervical cancer rates across 5 Appalachian states, 1998–2003. Cancer. 
2008;113:2974–2980.
38. Bosch FX, Manos MM, Munoz N, et al. Prevalence of human papillomavi-
rus in cervical cancer: a worldwide perspective. International Biological Study on 
Cervical Cancer (IBSCC) study group. J Natl Cancer Inst. 1995;87:796–802.
39. Watson M, Saraiya M, Ahmed F, et al. Using population-based cancer reg-
istry data to assess the burden of human papillomavirus–associated cancers in the 
United States: overview of methods. Cancer. 2008;113:2841–2854.
40. Grunbaum JA, Kann L, Kinchen S, et al. Youth risk behavior surveillance—
United States, 2003. MMWR Surveill Summ. 2004;53:1–96.
41. Castillo MA, Tarter RE, Giancola PR, Lu S, Kirisci L, Parks S. Substance 
use and risky sexual behavior in female adolescents. Drug Alcohol Depend. 
1997;44:157–166.
42. Coker AL, Hopenhayn C, DeSimone CP, Bush HM, Crofford L. Vio-
lence against women raises risk of cervical cancer. J Womens Health (Larchmt). 
2009;18:1179–1185.
43. Luster T, Small SA. Sexual abuse history and number of sex partners among 
female adolescents. Fam Plann Perspect. 1997;29:204–211.
44. Stone KM, Karem KL, Sternberg MR, et al. Seroprevalence of human papil-
lomavirus type 16 infection in the United States. J Infect Dis. 2002;186:1396–1402.
45. Paskett ED, McLaughlin JM, Reiter PL, et al. Psychosocial predictors of ad-
herence to risk-appropriate cervical cancer screening guidelines: a cross sectional 
study of women in Ohio Appalachia participating in the Community Awareness 
Resources and Education (CARE) project. Prev Med. 2010;50:74–80.
46. Wewers ME, Katz M, Fickle D, Paskett ED. Risky behaviors among Ohio 
Appalachian adults. Prev Chronic Dis. 2006;3:A127.
47. Campbell NC, Elliott AM, Sharp L, Ritchie LD, Cassidy J, Little J. Rural fac-
tors and survival from cancer: analysis of Scottish cancer registrations. Br J Cancer. 
2000;82:1863–1866.
48. Behringer B. Health care services in Appalachia. In: Couto R, Simpson NK, 
Harris G, eds. Sowing Seeds in the Mountains: Community-Based Coalitions for 
Cancer Prevention and Control. NIH Publication No. 94–3779 ed. Bethesda, MD: 
National Institutes of Health; 1994:62–80.
49. Lengerich EJ, Kluhsman BC, Bencivenga M, Allen R, Miele MB, Farace E. 
186 Fisher, McLaughlin, Katz, Wewers, Dignan, and Paskett
Development of community plans to enhance survivorship from colorectal can-
cer: community-based participatory research in rural communities. J Cancer Sur-
viv. 2007;1:205–211.
50. Campaign for Tobacco-Free Kids, American Heart Association, American 
Cancer Society Cancer Action Network, American Lung Association, Robert Wood 
Johnson Foundation. A broken promise to our children: the 1998 state tobacco 
settlement 11 years later. Washington, DC: Campaign for Tobacco-Free Kids; 2009.
187
9 
Chronic Kidney Disease—
A Hidden Illness
Barbara B. Weaner and Rebecca J. Schmidt
Many Americans are attentive to the widespread problems of heart disease, 
high cholesterol, and accelerating rates of obesity in the United States but 
are far less aware of chronic kidney disease (CKD).1 Yet CKD (formerly 
called chronic renal failure) is widespread, affecting approximately one in 
nine adults in the United States.2 It is estimated that 20 million American 
adults are currently affected by CKD, with another 20 million at risk for 
developing it.2–4 Some 80,000 adults are diagnosed with CKD annually in 
the United States, where it is the ninth leading cause of death.5 In addi-
tion, patients with kidney disease are often unaware that they have it, re-
sulting in many cases going undiagnosed.6 During the period 1988–1994, 
the prevalence of CKD increased 20 to 25 percent in the United States, 
with associated complications and high costs.7 Since 1994 there have been 
yearly increases in the number of both patients beginning dialysis because 
of end-stage kidney disease and patients diagnosed with less severe kidney 
problems. The dialysis population over the age of 75 has doubled since 
1997 and now totals more than 81,000 patients. Among those aged 45 to 
64 years, the number of individuals with CKD has increased 82 percent 
in the last ten years, and CKD prevalence in those aged 20 to 44 has in-
creased 16.5 percent.8 Predictions are that this pattern will persist at least 
until 2025.9, 10
This chapter examines CKD in Appalachia and the efforts at West Vir-
ginia University to increase the understanding and awareness of this often 
hidden disease. Although increasing rates of kidney disease are fairly well 
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documented nationally, questions about regional variations and second-
ary risk factors remain largely unanswered. There is reason to believe that 
Appalachians may be at increased risk for this problem, although this risk 
has not been quantifi ed directly. Appalachians are at risk for developing 
CKD partly due to the growing incidence of obesity, sedentary lifestyles, 
and poor nutrition, all of which increase the risk for developing the two 
major causes of CKD: diabetes and hypertension. Historically, portions of 
the Appalachian region, whether rural or urban, have been medically un-
derserved and have higher rates of poverty, obesity, tobacco use, and lim-
ited educational attainment.11 The population in some areas of Appalachia 
is aging, due in part to the out-migration of young people and lower rates 
of immigration in the last half of the twentieth century.11, 12 Thus, as a re-
gion, Appalachia has multiple risk factors for developing high rates of kid-
ney disease.
After examining the risk factors and prevalence of CKD in Appalachia, 
this chapter provides a case study in how CKD can be countered in the re-
gion, concluding with research and policy recommendations.
The Hidden Nature of Kidney Disease
CKD is a silent illness for a variety of reasons. The decline in kidney func-
tion is usually subtle, with few initial physical symptoms; as a result, peo-
ple are often unaware that they have a problem. Signifi cant loss of kidney 
function may occur before symptoms are aggravated enough to seek care. 
Moreover, kidney disease can result from an adverse reaction to contrast 
dyes used to detect problems such as heart disease. While patients and phy-
sicians attend to the primary presenting problem, kidney damage may be 
developing without their knowledge. The chronicity and complexity of the 
underlying problem, coupled with the closeness with which the patient is 
being monitored, can infl uence how quickly kidney problems are detected 
as well as the rate of progression of kidney failure. Some conditions may 
necessitate the use of treatments that threaten kidney health, such as medi-
cations for serious or life-threatening infections. The benefi ts of treating 
the condition outweigh the risks of not treating it, even though patients 
might end up with unintended long-term defi ciencies in kidney function. 
Other issues, such as low-level environmental or occupational exposure to 
industrial pollution, chemicals in everyday use, poverty, lack of medical 
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access, and poor nutritional status may be subtle but real infl uences on 
both kidney health and the treatment of kidney disease.
Kidney disease is also a silent sickness because it is not discussed. Indi-
viduals may be unaware of the existence or severity of kidney disease with-
in their extended families, which puts them at risk. Appalachians may not 
discuss the severity of their illness for privacy reasons or because they do 
not wish to make illness the topic of conversation. They may be unaware of 
the diagnostic utility of a family history, waiting instead for a physician to 
suggest testing for kidney disease. Health care providers may not screen for 
CKD or comprehensively disclose the adverse kidney-related side effects of 
medications due to time constraints, fear of frightening their patients or 
deterring treatment compliance, or their own poor communication skills. 
A focus on short-term goals rather than long-term consequences often 
presents a host of barriers to CKD diagnosis and treatment.
Defi nition, Diagnosis, and Stages of Chronic Kidney Disease
In addition to fi ltering waste products from the blood, the kidneys are re-
sponsible for manufacturing hormones and enzymes that regulate and bal-
ance blood pressure, regulate acid balance in the body, and control critical 
salt and water balance. Other kidney hormones govern the production of 
red blood cells in the bone marrow and the metabolism of minerals related 
to the maintenance of healthy bones.
Defi nition. Chronic kidney disease is defi ned as kidney damage for 
greater than three months’ duration, manifested by either pathological 
abnormalities or structural changes.13 It can also be defi ned as a decline 
in the kidney fi ltration rate to less than 60 mL/minute for greater than 
three months.13 The glomerular fi ltration rate (GFR) measures the kid-
ney’s ability to fi lter waste products from the blood and is considered the 
best measure of overall kidney function.14 GFR in a healthy adult with nor-
mal kidney function is approximately 100 to 125 mL/minute, depending 
on body mass, age, gender, and race. As function declines, the kidneys are 
unable to carry out their metabolic and hormonal work. CKD can mani-
fest as a decline in function or as evidence of structural damage without 
frank function loss.
Kidney problems are divided into two major categories: acute and 
chronic. Acute (rapid onset) kidney problems usually present with pain; 
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blood in the urine; fl uid problems that manifest as swelling in the hands, 
feet, or face; or lung congestion causing cough or shortness of breath. Acute 
kidney problems are usually classifi ed as those that persist for less than six 
weeks. Some acute kidney problems, if they are left untreated or persist de-
spite treatment, may develop into CKD; others resolve completely without 
residual effects. By defi nition, chronic kidney problems are longer in dura-
tion and may or may not be symptomatic. Some kidney illnesses, such as 
the glomerulonephropathies, may have accompanying edema (swelling) 
that causes patient concern. Others, such as kidney stones, can cause severe 
pain and possibly urinary bleeding, alerting a patient to the problem. In-
herited conditions, such as polycystic kidney disease or Alport syndrome, 
may be completely asymptomatic yet cause extensive loss of kidney func-
tion over time.
Diagnosis. One of the most important tools for detecting risk for CKD 
is a thorough medical and family history.15, 16 The two leading causes of 
CKD are diabetes and hypertension. Others include inherited (genetically 
linked) kidney diseases, glomerulonephropathies, urologic disorders (such 
as kidney stones or prostate problems), urinary tract infections, autoim-
mune diseases, and systemic infections.15 Advancing age and certain eth-
nicities (black, Hispanic, Native American, Asian, or Pacifi c Island heritage) 
place individuals at higher risk. Occupational and environmental hazards, 
including prolonged or heavy exposure to lead and heavy metals, hydro-
carbons, grain dust, and welding fumes, also warrant close scrutiny.17–20 In 
addition, the incidence of CKD is linked to poverty, lower education level, 
age older than 65, and history of low birth weight.15, 21
The simplest way to screen for CKD is a blood test for blood urea ni-
trogen (BUN) and creatinine (two bodily waste products) and a urinalysis 
to test for protein, blood, or sugar in the urine. Other tests include twenty-
four-hour urine collection, X-ray, ultrasound, computed tomography 
(CT) scan, magnetic resonance imaging (MRI), and more extensive labo-
ratory studies. These evaluations may be undertaken after initial screen-
ing identifi es a problem, but they are not always needed to detect kidney 
disease. 
Staging. CKD has been divided into fi ve stages, determined by GFR.15 
GFR must be examined in a clinical context rather than relying on a single 
calculated blood value because of the associated age and body factors that 
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infl uence the interpretation of results as well as the pattern of function. 
Not all kidney problems, including chronic ones, progress in severity.
In stages 1 and 2 there is near-normal blood fi ltration, but patients 
may be at risk for disease progression. Primary care focuses on risk iden-
tifi cation, blood pressure and blood sugar control, and renal protection, 
such as avoiding renal-toxic medications, contrast dyes, or environmental 
exposure to harmful substances. Patient education is critical at this stage 
and should include an assessment of the patient’s long-term risk and fam-
ily risk factors.
In stage 3, renal fi ltering capacity has dropped to less than 60 percent, 
and other kidney functions may be compromised. For instance, there may 
be alterations in blood pressure control, water excretion, vitamin D metab-
olism, production of red blood cells, potassium excretion, and acid-base 
balance. These manifestations are highly variable by patient and do not 
necessarily follow a particular pattern or time frame.
In stage 4, kidney function is less than 30 percent, and most patients 
are experiencing one or more silent complications. Frequently, abnormali-
ties are found in laboratory examinations of either blood or urine and are 
not perceived by the patient. For this reason, if a patient has no symptoms 
and is not receiving regular medical care, CKD can go unnoticed and un-
diagnosed even at stage 4. The patient may feel well despite severely com-
promised renal function.
At stage 5, kidney function has declined to less than 15 percent, and 
patients face the decision whether to pursue dialysis treatment or renal 
transplantation or opt for palliative treatment only. By this stage, almost all 
CKD patients report severe fatigue, and some experience nausea, intermit-
tent vomiting, a bad taste in the mouth, aversion to meat, hiccuping, itch-
ing, restlessness at night, swelling of the extremities, shortness of breath, 
or cough. Often, urine production is not diminished, so patients may not 
associate these problems with kidney function.
Not all patients with CKD progress through all fi ve stages. Progres-
sion is dependent on multiple factors, not all of which are clearly under-
stood.22 Progression may be linked to smoking, time of diagnosis, use of 
kidney-protective medications, or exposure to kidney-toxic medications 
or chemicals. Alcohol use can exacerbate kidney disease, especially in the 
presence of liver problems. The presence of comorbid conditions or other 
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chronic diseases, as well as being older than 65, also impact the progres-
sion of CKD.22 In many if not most patients, diabetes that is well controlled 
poses less risk of progression of CKD than uncontrolled or poorly con-
trolled diabetes.
There is strong evidence that treatment of conditions that contribute 
to CKD, including elevated blood pressure, proteinuria, anemia, vitamin 
D defi ciency, hyperphosphatemia, secondary hyperparathyroidism, hyper-
lipidemia, and fl uid overload associated with heart disease, reduces mor-
bidity and mortality in patients with kidney disease. Unfortunately, many 
people with CKD are unaware of their disease and may not seek appropri-
ate treatment.23–25 Early diagnosis and management of patients with CKD, 
followed by proactive preventive care, can positively infl uence the course 
of the disease. In some patients, progression to stage 5 CKD and the need 
for dialysis can be prevented. However, loss of kidney function often goes 
unacknowledged between patient and health care provider until the con-
dition becomes severe or acute. Late referral is an ongoing problem, and 
CKD is often underrecognized by primary care physicians.
Prevalence of Chronic Kidney Disease in Appalachia
The prevalence of CKD in Appalachia is diffi cult to assess for a variety of 
reasons. There is no standardized method of data collection that measures 
the incidence or prevalence of CKD stages 1 to 4 in the United States. Data 
on CKD are extrapolated from information collected on every dialysis pa-
tient through the U.S. Renal Data System (USRDS).8 This highly organized, 
very detailed database can be analyzed state by state. A regional analysis 
conducted in 2007 by the USRDS of 368,544 dialysis patients found that 
the highest adjusted rates of dialysis occurred in two regions: the southern 
and southeastern portions of the United States and in areas along the Mis-
sissippi River and through the Ohio Valley.26 Although this region includes 
most of Appalachia, the analysis does not specifi cally delineate Appala-
chian counties as defi ned by the Appalachian Regional Commission. This 
makes separating incidence and prevalence in the 420 counties of Appa-
lachia impossible. Patients with stage 5 disease who choose not to under-
go dialysis (the majority of stage 5 patients) have not been studied.26 The 
USRDS also produces an atlas that analyzes data for CKD patients in stag-
es 1 to 4.7 This atlas has information on blood pressure control, diabetes 
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control, cholesterol control, and lipid control in a sample of CKD patients 
compared with a control group without CKD; this information can be ex-
amined by state but not by county.
Other sources of information on comorbidities are the Behavioral 
Risk Factor Surveillance System (BRFSS)27 and the National Health and 
Nutrition Examination Survey (NHANES)28 sponsored by the Centers for 
Disease Control and Prevention (CDC). The BRFSS includes a section on 
chronic disease indicators in which state-by-state surveys provide descrip-
tive statistics on diabetes, nutrition, hypertension, history of stroke, heart 
disease, congestive heart failure, and sedentary lifestyle but not CKD. The 
NHANES data can be extrapolated to examine the prevalence of CKD in-
directly through comorbid conditions (hypertension, diabetes, cardiovas-
cular disease, and chronic obstructive pulmonary disease) in the surveyed 
population. Unfortunately, these survey data can be examined for the en-
tire country or state by state but not by county or region, preventing an 
analysis by Appalachian county.
The USRDS, BRFSS, and NHANES illuminate the weaknesses in the 
design of CKD information gathering at the national level. County-level 
data are unavailable in many states due to a lack of funding and the ab-
sence of a data-collection mechanism. Personal communications with nine 
of the thirteen Appalachian state health bureaus to determine whether any 
CKD information was being collected yielded no results. As an alterna-
tive, a comparison was made of the standardized age-adjusted death rates 
for coronary artery disease, cerebrovascular accident, diabetes, and conges-
tive heart disease (all CKD-related disorders) in the Appalachian and non-
Appalachian counties in the thirteen Appalachian states, in the United 
States as a whole, and in the nation’s non-Appalachian counties.a This 
analysis found the following:
• Appalachian counties in Maryland, New York, Ohio, and Pennsylva-
nia had statistically signifi cantly higher rates of diabetes than non-
Appalachian counties. The Appalachian counties as a group had 
higher rates of diabetes than non-Appalachian counties in both the 
region and the nation. All fi fty-fi ve of West Virginia’s Appalachian 
counties had higher diabetes-related death rates than the nation as 
a whole.
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• Age-adjusted death rates for coronary artery disease in the Appala-
chian counties of Kentucky, New York, North Carolina, Ohio, Penn-
sylvania, Tennessee, and Virginia were signifi cantly higher than 
in the states’ non-Appalachian counties. The overall death rate in 
the Appalachian region was higher than in the non-Appalachian 
counties.
• Appalachian counties in Kentucky, New York, North Carolina, Ohio, 
Pennsylvania, Virginia, and West Virginia had higher death rates for 
congestive heart failure. The death rate in the Appalachian region 
was signifi cantly higher than in the United States as a whole. 
• The death rates for cerebrovascular events (strokes) were signifi -
cantly higher in the Appalachian counties of Kentucky, Maryland, 
New York, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, 
and West Virginia than in these states’ non-Appalachian counties. 
The death rate due to stroke in the Appalachian region was higher 
than in the rest of the nation.
• The regions with the highest rates of leisure-time physical inactiv-
ity were in the South and in Appalachia, where there were also high 
rates of diagnosed diabetes and obesity and thus a risk for CKD.29
Although this analysis is weakened by the lack of gender and race adjust-
ments, which are powerful and critical factors in CKD, the results are sug-
gestive of the potential prevalence of CKD in Appalachia, given its strong 
association with these comorbidities. 
Elevated Risk Factors in Appalachia
Rural Appalachians often encounter shortages of medical care providers, 
transportation diffi culties that hinder access to care, and patient-provider 
interactions that obstruct health care initiation and compliance.11, 30, 31 In 
West Virginia, patients without the social or economic means to travel to 
specialists often present to medical care well past the time when medical 
interventions would have provided the most benefi t.32 Prior to the decen-
tralization of nephrology clinics, patients drove up to two and a half hours 
one way to receive nephrology care.32 Of particular relevance to CKD is a 
worldwide, nationwide, and regional shortage of nephrologists needed to 
care for the upsurge in patients with CKD. The number of open positions 
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for nephrologists in the United States is already double the number of 
physicians in training as nephrology fellows who will be entering prac-
tice.33, 34 The developed countries of the United States, Canada, the United 
Kingdom, and Australia all face dire shortages of nephrologists and are in-
creasingly dependent on foreign-trained doctors to fi ll nephrology train-
ing posts.35–38 In addition, the out-migration of young people from rural 
Appalachia is mirrored by the overall distribution of nephrology special-
ty care in the United States: most nephrologists practice in urban areas, 
and 48 percent practice in eight states.39 Although these problems are not 
unique to Appalachia, they may be compounded in states that are consid-
ered predominantly rural.
Ecologic theory—examining how knowledge, attitudes, individual 
behaviors, environmental exposures, social structures, laws, and policies 
interact to affect both individual and community health—has yet to be 
applied directly to kidney health in Appalachia.40, 41 The factors of poverty, 
dietary habits, and behavioral lifestyle choices (such as smoking) that al-
ready place Appalachians at risk may be compounded by environmental 
exposures to toxins.
Although public health research in this area is limited, Appalachians 
living in proximity to industrial and mining sites may be at additional risk 
for environmental and occupational exposures affecting kidney health.26 
Acid mine drainage, a problem at abandoned mine sites throughout Ap-
palachia, and the more massive mountaintop removal sites may pose on-
going health risks.42, 43 Mountaintop removal mining is associated with the 
increased discharge of toxic heavy metals, including arsenic, cadmium, 
mercury, and lead.44, 45 All these heavy metals have been linked to possi-
ble kidney toxicity.46–53 Mountaintop removal mining is concentrated in 
southern West Virginia, western Virginia, and eastern Tennessee.54 The U.S. 
Geological Survey estimates that, as a result of coal mining, 109 million 
pounds of antimony, arsenic, beryllium, cadmium, chlorine, chromium, 
cobalt, lead, manganese, mercury, nickel, and selenium have contaminated 
streams in Appalachia. For example, all 89,431 miles of Kentucky’s rivers 
and 228,385 acres of lakes are under advisories for mercury contamina-
tion.55 “Hotspots” of selenium contamination have been identifi ed along 
the Ohio River, the Mud River Reservoir in West Virginia, and Zeb Moun-
tain in Tennessee.56
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How chronic exposure to contaminated water supplies from coal 
slurry impoundments or underground coal slurry storage will affect the 
long-term health of Appalachians has yet to be determined. Additionally, 
massive amounts of hydrocarbons are produced in many of the chemical 
factories in the Ohio River Valley. Exposure to airborne toxins from these 
plants, as well as pollution from coal-powered electric plants in the re-
gion, may increase the health risks for residents and watershed inhabitants 
downstream, including an increased risk of CKD. Establishing measurable 
health impacts or causal relationships is diffi cult, however, because most 
of the studies on lead, cadmium, copper, tin, mercury, selenium, hydro-
carbons, and solvents have examined heavy occupational exposure rather 
than low-grade, chronic environmental exposure. Although a few epide-
miological studies have been conducted in other populations,49, 57–60 fur-
ther research is needed in Appalachia to clarify and delineate the interplay 
of environmental and behavioral risk factors for CKD. Limitations of such 
research include the insensitivity of clinical renal outcomes and the lack of 
uniformly accepted early markers of kidney damage from environmental 
heavy metal exposure.49 The coexistence of multiple risk factors for CKD 
(diabetes, hypertension, gout, smoking, obesity, and coexposures to envi-
ronmental risk factors such as heavy metals or hydrocarbons) in the same 
patients may account for the high rates of CKD in parts of Appalachia.32 
Coexposure has been demonstrated with food and smoking exposure to 
cadmium, increasing the effects of occupational exposure and interacting 
with exposure to lead.3 Similarly, how these environmental factors are re-
lated to poor nutritional status (suggested by low albumin levels in West 
Virginia patients presenting with CKD) and other poverty-linked factors 
has yet to be elucidated.32, 61
Although the Appalachian Regional Commission has reported an 
increasing incidence of illicit drug use in Appalachia, there is scarce re-
search on illicit drug use and CKD in the region.62 The CDC reported that 
unintentional poisoning deaths more than doubled in the South (Ala-
bama, Arkansas, Delaware, District of Columbia, Florida, Georgia, Ken-
tucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South 
Carolina, Tennessee, Texas, Virginia, and West Virginia), where much of 
Appalachia lies. The largest increases occurred in states with mostly ru-
ral populations, such as West Virginia. From 1999 to 2004, unintentional 
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poisoning mortality increased by 550 percent in that state, compared with 
a national increase of 68 percent.63 Most of the deaths (93.2 percent) were 
linked to opioid use, with a majority (79.3 percent) attributed to nonmedi-
cal routes of exposure, drug diversion (taking drugs prescribed to friends 
and family members), or multiple medication use. The combination of 
poverty, unemployment, and lower educational attainment was a common 
theme in this West Virginia cohort; the existence of this pattern in other 
areas of Appalachia has yet to be examined.64
The pathological effects of illicit drugs are complex and varied and 
may overlap with other coexistent risk factors in drug abusers, such as hy-
pertension, infection with HIV or hepatitis C, poverty-induced malnutri-
tion, or oxidative stress. Caregivers need to take thorough social histories 
that screen for substance abuse, and they must be aware of the association 
between the abuse of some substances and kidney disease.
In addition, specifi c parts of Appalachia may be at increased risk for 
CKD. For example, there is a known cluster of patients with Fabry disease, 
a rare genetic metabolic disorder linked with kidney disease, in southern 
West Virginia. Clusters of increased death rates in Appalachia, especially in 
eastern Kentucky, southern West Virginia, southeastern Ohio, northeast-
ern Pennsylvania, and at the Alabama-Georgia and Alabama-Mississippi 
borders may have complex and interactive etiologies, including poverty, 
poor nutrition, limited access to care, prevalence of high-risk behavior, en-
vironmental factors, and heredity.65, 66 It is unclear whether this may also 
involve some degree of CKD prevalence.
Efforts to Improve Awareness and Care
The National Institutes of Health (NIH) and the CDC have begun inter-
vention and educational programs for primary, secondary, and tertiary 
prevention of kidney disease.67 These programs focus on epidemiologi-
cal disease reduction and cost containment. Primary prevention empha-
sizes blood sugar control, blood pressure control, and identifi cation of risk 
factors (age older than 60, diabetes, hypertension, cardiovascular disease, 
and family history of kidney problems). Secondary prevention includes 
CKD education, nutritional interventions, medication interventions, and 
laboratory investigations based on disease states and risk factors. Tertia-
ry prevention includes the management of specifi c CKD complications, 
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including anemia, hyperparathyroidism, and hyperphosphatemia; possi-
ble renal transplantation; and possible preparation for dialysis treatment 
before uremic or fl uid overload problems become critical. These programs 
are modeled after public education programs targeting hypertension and 
cholesterol; they are aimed at high-risk populations and primary care 
providers.
Similarly, efforts are under way by the National Kidney Foundation 
to promote kidney disease screening and to provide educational informa-
tion to the public and health care providers emphasizing testing for kidney 
damage, identifying risk factors, and assessing level of kidney function.68 
The Kidney Disease: Improving Global Outcomes initiative also recom-
mends targeted screening programs for high-risk patients, including those 
with diabetes, hypertension, HIV, or cancer; those older than 60 years; and 
those with family members who have kidney disease.
An Appalachian Case Study: West Virginia
West Virginia is unique among the thirteen states that have Appalachian 
counties because it is the only one that is entirely Appalachian. Its per 
capita number of patients starting dialysis each year has exceeded the na-
tional average since 1994, possibly due to the state’s increasingly older, 
diabetic, and hypertensive population. Diabetes was recently estimated to 
affect 22 percent of West Virginians, compared with 7 percent nationally; 
hypertension affects an estimated 34 percent of the state’s residents, com-
pared with 25 percent nationally. Fifteen percent of West Virginia’s popu-
lation is older than 65, making West Virginia the third “oldest” state. The 
rural nature of West Virginia and its relatively small number of physicians 
(including nephrology specialists) also impact the screening and treat-
ment of kidney disease. Thus, physicians are caring for an elderly popu-
lation, an increasingly obese population (68 percent of West Virginians 
older than 18 years), and a population that is, in many cases, distant from 
care.69
A healthier population could optimize cost savings to private and gov-
ernmental payers and positively impact the state’s economy, as well as im-
proving the overall quality of life for West Virginians. Fortunately, the West 
Virginia legislature (with guidance from concerned nephrologists) under-
stands the risks of not recognizing CKD, and in 2005 it passed a resolution 
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regarding heightened awareness of CKD. In 2007 the legislature passed a 
bill mandating coverage of CKD screening for persons at risk for kidney 
disease. The bill also acknowledged the need for better CKD education for 
primary health care providers, earlier diagnosis, and an enhanced ability to 
treat stages 1 to 4 appropriately.
To foster collaboration and collegiality among providers caring for a 
growing population at risk for CKD, the West Virginia Rural Nephrology 
Initiative was created by members of the West Virginia University (WVU) 
Section on Nephrology. Through partnerships and collaborations among 
the state government and private-practice and academic nephrologists, 
the West Virginia Rural Nephrology Initiative has sponsored regional out-
reach efforts in the form of free kidney disease screenings for patients at 
risk, CKD education for the lay public, and continuing medical education 
for primary care providers. Specifi cally, the initiative has accomplished the 
following:
• Some thirty free screening events have been conducted in West Vir-
ginia since 2006, most in conjunction with the National Kidney 
Foundation’s Serving the Alleghenies’ Kidney Early Evaluation Pro-
gram (KEEP). These screenings have helped raise public awareness 
about the risks of CKD and the need for proactive, preventive care. 
Of 1,562 West Virginians screened, 63.3 percent were identifi ed as 
having CKD stages 1 to 4.70
• In 2008 free educational packets were disseminated to individuals at 
risk for CKD at primary care centers, free clinics, senior centers, and 
public screenings. They were also distributed to pharmacists state-
wide for dissemination to their customers. The educational packets, 
designed by members of the coalition, included information about 
kidney disease and resources for patients and families.
• Since 2002, a number of events have been held to teach primary 
health care providers about CKD. These include both daylong and 
half-day programs dedicated to CKD education, a traveling medical 
education program, and an annual CKD conference to review and 
update practitioners’ understanding of the disease. The conferences 
include practical diagnostic and treatment application tools for pri-
mary health care providers.
200 Weaner and Schmidt
In addition, in 2004 the WVU Section on Nephrology opened the 
fi rst of fi ve off-site rural nephrology clinics, decentralizing kidney care in 
north-central West Virginia. Currently, 40 percent of the outpatient kid-
ney patients at WVU are seen at these small rural clinics, which are closer 
to their homes. The clinics are staffed once or twice a week by nephrolo-
gists, nurse practitioners, and nurses. Preliminary data gathered between 
2005 and 2008 revealed that clinic patients had similar gender and racial 
distributions as other kidney patients, but they came from counties with 
higher rates of poverty, lower rates of high school education, and fewer 
physicians.
The West Virginia Rural Nephrology Initiative is a model for public 
health awareness that could be duplicated throughout Appalachia in an 
effort to improve kidney health in the region. It is in harmony with the 
national initiatives of the NIH and the CDC for the promotion of kidney 
disease awareness and detection. Using data gathered in the state’s rural 
clinics and through these projects, the vital registration offi ce and the Bu-
reau of Public Health in West Virginia are beginning to collect statewide 
data on CKD patients.
Further Research
In light of the dearth of data about CKD in the Appalachian region, signifi -
cant research efforts must be undertaken to understand and appropriately 
address this hidden issue. Some areas that need investigation are discussed 
below. 
The CKD risk factors that are specifi c to Appalachia must be better 
understood. Researchers should examine the relationships between CKD 
and exposure to low-grade environmental pollution or high occupation-
al exposures, particularly exposure to water and air pollution associated 
with coal mining. In addition, nutritional status (obesity, malnutrition), 
substance abuse, and health beliefs and behaviors that infl uence nutri-
tion, exercise, and self-care should be evaluated. Medical, anthropologi-
cal, sociological, educational, and nutritional research is needed on how 
risk factors for CKD, especially among high-risk populations, can best be 
addressed.
The role of public awareness in improving CKD detection, early treat-
ment, and outcomes requires close examination. Compared with other 
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diseases, such as heart disease and cancer, CKD is not well known or well 
understood. Given the implications for primary prevention efforts, re-
search is needed to identify effective and effi cient strategies for increasing 
public awareness. In addition, the continuing education of primary care 
providers must be enhanced to increase the early diagnosis and treatment 
of CKD and avoid disease progression. 
More effective and effi cient interventions for CKD in terms of time 
and cost are crucial if progression to stage 5 and the need for dialysis are 
to be prevented. This includes interventions that align with the needs and 
perspectives of Appalachian patients.
Access to care, whether primary care or secondary nephrology care, 
is an essential element of prevention and treatment efforts, particularly 
in rural Appalachia. In addition to the strategic location of CKD treat-
ment facilities, suffi cient physicians and other health professionals must 
be available. This requires insight into what motivates new medical school 
graduates to choose a specialty such as nephrology, as well as how medical 
residents can be recruited to underserved specialties or geographic areas.
Investigation into educational initiatives that reach out to children and 
adolescents and their parents during health care contacts is an important 
research area. This will allow the process of CKD awareness and detection 
to begin early.
Finally, research on how to reduce obesity, inactivity, and the psycho-
social stresses linked to harmful behaviors is essential to reducing the inci-
dence and prevalence of CKD.
Policy Recommendations
Improved Access to Affordable Care. Bizzozero39 reports that almost 48 
percent of nephrologists in the United States are located in just eight states, 
less than half the 8,300 nephrologists in the United States are younger 
than 50 years, and only 60 percent report practicing clinical medicine. In 
the coming years, the burden of treating patients with CKD will fall more 
heavily on primary care providers. The importance of disseminating the 
Kidney Disease Outcomes Quality Initiative (KDOQI) guidelines among 
primary care providers cannot be underestimated if adequate patient care 
is to be achieved. As the U.S. population continues to age and life expec-
tancy increases, the number of elderly who are challenged by advancing 
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kidney disease is growing. Indeed, it is estimated that 44 percent of indi-
viduals over age 65 have some level of kidney dysfunction. Medical costs 
for CKD patients requiring dialysis ($75,000 per patient per year) signifi -
cantly exceed the costs for CKD patients not receiving dialysis. This puts 
a huge strain on individuals, government payers, private insurers, public 
health agencies, and primary care providers. Thus, a reexamination of the 
payer system, access to affordable medications, preventive measures, and 
provider and patient education are critical policy areas if the increase in 
CKD is to be minimized.
Expanded Care. The responsibility for patient and provider educa-
tion, early screening, and case management cannot fall on the shoulders 
of nephrologists and primary care providers alone. Nurses, social work-
ers, dieticians, nutritionists, exercise physiologists, physical trainers, public 
educators (including gym teachers), and the media all need to participate 
in a regionwide effort to reduce obesity, diabetes, cardiovascular disease, 
sedentary lifestyle, and tobacco and drug use, all of which contribute to 
CKD. Policies fostering the inclusion of CKD awareness in the education 
of these adjunct professionals are needed to improve health outcomes in 
Appalachia.
Limiting Nephrotoxic Exposures. Clear policies that uphold water and 
air quality standards are needed to protect kidney health. This can be done 
on a community level, through state initiatives in agencies that oversee 
these regulations, or at the federal level. Policies fostering individual and 
collective commitments to a healthier diet, proper exercise, restriction of 
salt consumption, weight reduction, minimization of tobacco use, limit-
ed exposure to environmental toxins and contrast dyes, and conscientious 
avoidance of certain prescriptions and over-the-counter medications that 
threaten kidney well-being are needed to effect change.
Note
 a. This analysis was conducted with help from Tom Light, statistician from 
the West Virginia Bureau of Public Health.
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Trauma
Lev i D. Procter, Andrew C. Bernard, Paul A. Kearney,
and Julia F. Costich
This chapter addresses the problem of injury in rural areas of Appalachia, 
including the role of trauma systems in caring for the injured and the in-
adequacies of these systems in rural areas. Because systems for collecting 
data on injury are fragmented and limited in scope, the precise analysis 
of injury data in Appalachia remains impossible, even in the twenty-fi rst 
century. Therefore, injury data from three Appalachian states are used as a 
surrogate for other rural areas in Appalachia. This chapter outlines specifi c 
defi ciencies and concludes with recommendations for future research and 
policy initiatives.
Epidemiology
Trauma is the number-one cause of death in the fi rst four decades of life 
in developed countries. Nearly 9 million people worldwide are injured an-
nually, 300,000 of whom suffer permanent disability.1 Unintentional in-
jury (UI) is the term for injury that is not caused by the human intent 
to harm oneself or another person.2 UI accounts for more than 100,000 
deaths in the United States each year and is the fourth leading cause of 
death in all age groups.1, 3, 4 Major traumatic injury and death are much 
more common for men than for women, with men representing approxi-
mately two-thirds of the total population injured. Motor vehicle crashes 
(MVCs) are the leading cause of UI, accounting for more than 1 million 
injuries worldwide annually. Falls are the second most common cause of 
UI in those aged 45 to 75 years and the leading cause of unintentional 
death in persons older than 75 years, followed by poisoning, drowning, 
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and burns.1 In 2005 fatal and nonfatal UIs resulted in $625 billion in U.S. 
health care costs.
Injury in Rural America
Rural populations across the United States have signifi cantly worse out-
comes from UIs than their urban counterparts. Only 30 percent of the 
U.S. population lives in rural areas, but nearly 70 percent of injury-related 
deaths occur there.5, 6 In rural America a pedestrian struck by an automo-
bile is three to four times more likely to die than one injured in an urban 
area,7 and the risk of death from MVCs is fi fteen times as high.8 The likeli-
hood of death from UIs in rural areas is inversely proportional to popula-
tion density.9–12
In addition, injured rural patients are typically older and frequently 
die at the scene with lesser degrees of injury.13 Rutledge and coworkers13 
found that injured rural patients who survived at least twenty-four hours 
were older, had more comorbidities, had less overall injury, and were more 
likely to die from multiple organ system failure when compared with simi-
larly matched urban patients.
In rural areas lacking trauma systems, UI-related deaths are distrib-
uted in a trimodal pattern—immediate, early, and late—which is also the 
basis for trauma system design.14 The fi rst sixty minutes after injury—the 
“golden hour” of trauma—account for the highest number of deaths.15, 16 
In the classic statement by Dr. R. Adams Cowley, “there is a golden hour 
between life and death. If you are critically injured you have less than 60 
minutes to survive. You might not die right then; it may be three days or 
two weeks later—but something has happened in your body that is irrepa-
rable.”16 Some 45 to 50 percent of those severely injured die immediately or 
very soon after injury.14, 17 The early mode is between one and four hours 
after injury, representing some 24 percent of deaths, and the late mode in-
cludes deaths occurring more than one week after injury due to multiple 
organ failure.14, 17 Late deaths now account for only 7.6 percent of all trau-
ma deaths in areas with established trauma systems, refl ecting improve-
ments in critical care and resuscitation.17
Immediate deaths point to the need for better trauma prevention ini-
tiatives and education. Improvements in prevention are critical to lessening 
injury severity and mortality. For instance, trauma prevention programs 
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that focus on safe workplaces, use of seat belts, alcohol and substance abuse 
deterrence, proper helmet usage, and fi rearm safety offer the greatest po-
tential benefi t in terms of preventing immediate deaths. The severely in-
jured who do not die immediately represent a sizable injured population 
for whom appropriate trauma care, if delivered quickly and effi ciently, can 
provide signifi cant benefi t.
Epidemiology in Three Rural Appalachian Areas
Death certifi cate data provide the most comprehensive surveillance of fatal 
injuries from a geographic perspective. For example, the Kentucky Injury 
Prevention and Research Center receives cause-of-death information from 
the National Center for Health Statistics, part of the Centers for Disease 
Control and Prevention. UI is a signifi cant cause of death and morbidity 
within the fi fty-four Appalachian counties in Kentucky. The most com-
mon cause of injury-related death is MVC, followed by falls.18 Death due 
to MVC is inversely proportional to population density in the commu-
nity of injury.9 For the period 1999–2006, the fatality rate for Appalachian 
Kentucky counties was 69.7 percent higher for MVCs, 24.8 percent higher 
for other causes of injury, and 37.8 percent higher overall than for non-
Appalachian Kentucky counties (table 10.1).19, 20 Children in Appalachian 
Kentucky counties have an even higher rate of trauma-related death than 
do other rural Kentucky children.21
Similarly, death certifi cate data from the Tennessee Department of 
Health for 2005 and 2006 indicated elevated injury rates in the state’s fi fty-
two Appalachian counties. On average, MVC death rates for the Appa-
lachian counties were 73.7 percent higher, while death rates from other 
Table 10.1. State Death Rates for Motor Vehicle Collisions in Appalachian 
versus Non-Appalachian Counties
State Percentage Higher in Appalachian vs. Non-Appalachian Counties
Kentucky 69.7
Tennessee 73.7
West 
Virginia*
46.8
* Because West Virginia is entirely Appalachian, the non-Appalachian comparison was 
based on the national rate.
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trauma were 79.7 percent higher than for the non-Appalachian counties 
(table 10.1). In West Virginia, which is entirely Appalachian, the motor ve-
hicle–related death rate in 2005 was 23.4 per 100,000 population, or 46.8 
percent higher than the 15.94 per 100,000 national rate. In West Virginia, 
traumatic injuries from other causes had a 36.3 per 100,000 death rate.
High-Risk Injuries Specifi c to Appalachia
In addition to experiencing elevated death rates from the types of trauma 
that are common across the United States, residents of Appalachia engage 
in certain occupational and recreational activities that expose them to a 
high risk of injury. Three that deserve special attention are underground 
coal mining, logging, and all-terrain vehicle (ATV) use.
Coal Mining. Coal mining has a large economic impact in Appalachia, 
and despite safety improvements, it remains one of the nation’s most hazard-
ous occupations. In 2002 mining had the highest reported mortality rate of 
any occupation,22 with Appalachian coal miners suffering higher age-adjusted
mortality in direct proportion to the density of coal mines.23 In 2007 coal 
mining injuries killed 27 Americans, including 9 in Kentucky and West Vir-
ginia; it permanently disabled an additional 45, of whom 28 were in the same 
two states.24 These fi gures are near the averages for the previous fi ve years. For 
bituminous coal miners, the rate of injury requiring days away from work or 
a job change was among the highest of all occupations, at 4.9 per 100,000 em-
ployees, well above the private industry average of 4.4 per 100,000.25
Mining activity waxes and wanes with the economy, so consistent inju-
ry prevention initiatives are challenging to sustain. Regulatory efforts have 
had only mixed success, and the continuing presence of owner-operated, 
unregulated mines elevates the risk of injury even further. Appalachian 
communities bear the long-term burden of supporting the large number 
of disabled former miners. The presence of a disproportionate population 
of unemployed, permanently disabled workers makes communities less at-
tractive to new businesses and imposes a burden of caregiving that diverts 
resources from other uses. The chronic pain that often accompanies dis-
ability from a mining-related injury is an important factor in the epidemic 
of prescription drug abuse in the region.26
Logging. Logging takes a disproportionate toll in terms of injury where 
the terrain is rough and production is less mechanized, as in Appalachia.27, 28 
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In 2007 logging workers were second only to fi shermen in the rate of fatal 
occupational injuries.25 The impact of nonfatal logging injuries can only 
be guessed because relatively few Appalachian residents are directly em-
ployed by logging companies; however, a substantial (and unknown) num-
ber work as independent contractors and are unlikely to appear in analyses 
based on worker compensation data. West Virginia has one of the highest 
logging fatality rates even though it accounts for only 2 percent of the to-
tal logging workforce, surpassing fatalities in the mining and construction 
industries.29
All-Terrain Vehicles. The popularity of ATVs in rural America is well 
known, as is their association with serious injury and death.30 In Ken-
tucky, ATV-related injuries were responsible for 279 hospitalizations and 
46 deaths in 2006 alone. ATVs present an unusually complex regulatory 
problem because the majority of sales take place between private parties 
rather than through dealerships, and much use occurs where it is unlikely 
to be subject to surveillance by law enforcement. Anecdotally, illegal ATV 
use may not result in pursuit by law enforcement offi cers because of the 
potentially deadly consequences of prompting the rider to increase vehicle 
speed. Although all states with Appalachian counties have some form of 
ATV law on the books, the effectiveness of these laws can clearly be ques-
tioned in light of continued increases in ATV-related injury and death. 
Several Appalachian states have attempted to lure tourist revenue by creat-
ing ATV trails. Such sites have a clear advantage over less organized ATV 
use because safety measures such as helmets, appropriately sized equip-
ment for younger riders, and safe riding environments can be enforced.
Trauma Systems and Rural America
Trauma is a disease with identifi able causes and profound fi nancial, social, 
personal, and psychological impacts. Successful management of traumatic 
injuries requires prompt and effi cient transport, evaluation, and treatment 
of injuries. These fundamental concepts are the basis of a trauma system. A 
trauma system is defi ned as “an organized approach to acutely injured pa-
tients in a defi ned geographical area that provides full and optimal care and 
that is integrated with the local or regional emergency medical service (EMS)
system” (p. 57).31 Trauma systems are designed to deliver cost-effective
care from prehospital to rehabilitation. The regionalization of trauma care 
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allows the most appropriate utilization of health care resources to deliv-
er the most effi cient care. In addition to providing acute trauma care, a 
trauma system has the responsibility to educate health care providers who 
encounter these patients, identify trauma-related risk factors, and prevent 
injury. Injury is largely preventable through education, engineering, en-
forcement, and other well-documented strategies. Planning for the entire 
range of disasters—including industrial calamity, extreme weather con-
ditions, and terrorism—provides regions with the skill sets and resource 
stewardship to provide optimal trauma care in all circumstances.
Research demonstrates that in states or regions with trauma systems, 
the odds of injury-related death are 15 to 20 percent lower than in places 
without such systems.32 Quality of care in formally verifi ed facilities is sub-
stantially better.32 Formal protocols for prehospital and hospital care are a 
fundamental component of trauma systems and lead to improved patient 
outcomes. Trauma systems benefi t public health within a community by 
lowering MVC-related mortality rates by 17 percent.32 Despite these docu-
mented benefi ts of trauma systems, fi fteen states have no formal trauma 
system, and three of them are rural states.32 Other states have trauma sys-
tems that are inadequately funded or lack the necessary capacity. Trauma 
centers in Appalachia are located primarily in urban population centers. 
The region is so vast that although a state may have one or more trauma 
centers, large populations still live far from a verifi ed center. The distance 
and time from a trauma center signifi cantly affect the care of traumatically 
injured patients in rural areas. Locating the injured may be diffi cult, and it 
is compounded by poor road systems and treacherous terrain that make 
the pickup and transport of these patients exceedingly diffi cult. Often these 
localities lack suffi cient ambulances to cover their own territories and are 
required to serve adjacent counties simultaneously. Urban trauma centers 
adjacent to rural areas bear the burden of caring for these injured patients. 
A well-designed regional trauma system can help eliminate the delay in 
transfer and lift the burden of care off adjacent urban trauma centers.
Rural Disparities in Trauma Education for Providers
Knowledge and techniques in trauma care have improved signifi cantly over 
the past three decades. A common framework for trauma care, Advanced 
Trauma Life Support (ATLS), originated in 1979 and has been taught 
Trauma 215 
worldwide in more than fi fty countries to more than 1 million doctors.33 
ATLS uses a standardized approach for all trauma patients and empha-
sizes early transfer when the patient’s needs exceed local capabilities. ATLS 
improves outcome, decreases resource utilization, and expedites care.33 
Unfortunately, more than thirty years after its inception, ATLS education 
is not yet universal among emergency department physicians, and fewer 
ATLS-trained physicians practice in rural areas than in urban areas.34, 35 
Similar to ATLS is the Trauma Nursing Core Course (TNCC) developed 
by the Emergency Nurses Association. TNCC teaches core concepts plus 
technical skills to nurses who provide trauma care, but like ATLS, TNCC 
courses and TNCC-trained nurses are centered in urban areas.
To address the outcome discrepancy between rural and urban trauma 
victims, the Rural Trauma Subcommittee of the American College of Sur-
geons Committee on Trauma developed the Rural Trauma Team Develop-
ment Course (RTTDC). The goal of the RTTDC is to ensure that hospitals 
respond to trauma victims in an organized manner, establish priorities, 
and, when appropriate, transfer without delay. The RTTDC is an adjunct 
to ATLS and is not intended to replace it. Data emerge daily regarding 
ways to improve trauma and critical care; however, the institution of better 
practices in rural areas lags far behind.
These educational initiatives serve to standardize care of the injured re-
gardless of setting. Adherence to the basic principles of life-sustaining care 
and expeditious transport is critical to rural trauma care. Courses such as 
ATLS, TNCC, and RTTDC serve to educate the entire team involved in the 
care of traumatically injured patients, including paramedics, nurses, physi-
cians, and hospital administrators. Such across-the-board education is the 
only way to instill the basic principles of trauma care and standardize care 
through protocols that are applied to every patient every time.
Rural Emergency Department Staffi ng
The staffi ng of rural emergency departments varies signifi cantly. Typi-
cal staffi ng consists of physician assistants (PAs), nurses, nurse practi-
tioners (NPs), and doctors of medicine (MDs) or doctors of osteopathy 
(DOs) who are either members of the hospital medical staff or contracted 
through emergency medical groups to staff the emergency department.36 
There is no consistency with regard to which staff members are available 
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at any time. For example, a staff MD or DO may cover the daytime shift, 
while a PA or NP covers the night shift and a contracted emergency room 
physician covers the weekend. There are many other potential combina-
tions that are often in a state of fl ux.
The experience of each staff member in these rural emergency depart-
ments varies as well. Some are trained emergency physicians; others may 
be family practitioners or internists. Nearly all physicians, NPs, and PAs in 
these locations are current in their Advanced Cardiac Life Support (ACLS) 
training; however, very few have ATLS or Pediatric Advanced Life Support 
(PALS) training. Also, few hospitals have programs that teach staff mem-
bers to work as a team, such as the RTTDC. In a survey of rural hospitals, 
more than half had nurses with trauma training through the TNCC. Final-
ly, rural emergency departments lack protocols for trauma care, although 
the majority of them have protocols for managing patients with chest pain 
that improve outcomes.36
Delays in Transferring Rural Trauma Victims
Even with the best trauma care, injuries incurred in rural areas are often 
more severe and have poorer outcomes, including higher mortality rates, 
than those occurring in urban areas.37 One national analysis found that 
smaller rural counties had even higher rates of death due to trauma than 
larger rural counties, where trauma death rates were 27 percent higher 
than in urban counties.38 In rural areas, access to critical resources, such 
as well-designed and well-maintained roadways, effi cient communica-
tion systems, and economic resources, is limited.39, 40 Rural citizens are also 
more likely to drive under the infl uence of alcohol41 and less likely to wear 
seat belts.2, 41–43
Roadways that lack modern safety features and are inadequately main-
tained lead to both injury and logistical problems in rural areas. The dis-
covery of accident scenes on rural roadways is often delayed because of 
sparse traffi c, vision obscured by hilly terrain, and decreased availability 
of emergency contact devices such as cellular phones.44, 45 After a trauma 
victim is found, securing and transporting the patient can be diffi cult. All 
these factors can delay trauma care and elevate death rates compared with 
urban areas.45
Patients who are severely injured far from trauma centers may require 
Trauma 217 
helicopter transport, which has its own hazards. Not uncommonly, pa-
tients travel by ground ambulance to helicopter landing areas for transport 
to a higher level of care. Safely placing a patient on a helicopter can take 
a signifi cant amount of time, further delaying emergency care. In an ideal 
trauma system, injured patients are taken to the closest center that can 
manage their level of injury severity. Without protocols and regional trau-
ma systems, an injured patient may simply be taken to the closest hospital, 
or the ambulance may bypass a center that could stabilize and resuscitate 
the patient prior to transfer to the most appropriate center.
In Central Appalachia there is often just one ambulance to serve sev-
eral adjacent counties. Multiple simultaneous victims in different counties 
can create a triage nightmare for these ambulance crews. Not all ambu-
lance services can provide advanced life support, which means that the 
severely injured may receive only basic life support. Appalachian trauma 
systems can help alleviate this problem by creating protocols for these sit-
uations whereby care is delivered to achieve the most benefi t, congruent 
with the available resources.
Transfer of trauma victims to defi nitive care is essential, regardless of 
the injury site, but it is crucial in rural trauma settings. For example, in 
2008 the average time from patient arrival at a community hospital to ar-
rival at the level I trauma center in Lexington, Kentucky, was 5.8 hours, far 
in excess of the golden hour. Among the reasons for transfer delay are a 
lack of understanding of priorities owing to educational defi ciencies and 
the absence of standardized trauma training. The performance and inter-
pretation of diagnostic studies prior to transfer can increase delays. A study 
by the University of Kentucky Trauma Program indicated that up to 25 
percent of emergency physicians obtain imaging studies to reduce the lia-
bility risk, even if doing so delays the transfer of injured patients.46 Approx-
imately 33 percent of respondents indicated that imaging is performed 
because of perceived requirements of the receiving center. However, a delay 
in defi nitive care for trauma, especially in patients who are hemorrhaging, 
worsens outcome. Only rudimentary testing is needed before the transfer 
of severely injured patients. The adage taught in the RTTDC is, “If the im-
aging won’t change what care is provided at the sending facility, then it can 
be obviated.” The sooner a severely injured trauma patient is evaluated at a 
defi nitive care institution, the better the outcome.
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There is also a signifi cant disparity in pediatric trauma care in both 
urban and rural areas across the United States. The Institute of Medicine 
reports: “Only six percent of U.S. emergency departments have all the sup-
plies necessary for handling pediatric emergencies, and only about half of 
the departments had even 85 percent of the essential supplies.” Further, it 
notes that about 90 percent of the children who did not survive their trau-
matic injuries died before reaching the hospital.47
Further Research
Addressing the problem of injury in rural Appalachia requires a multi-
faceted approach based on effective prevention, prompt transportation to 
appropriate evaluation and treatment services, well-designed trauma sys-
tems located in the right geographic areas, and properly trained personnel. 
The design and implementation of this approach will require an enhanced 
body of research knowledge. Some important questions that need to be 
answered are the following: 
• How can successful injury prevention initiatives and related popu-
lation health activities in the Appalachian region be translated and 
disseminated to other areas?
• What strategies and policies have enabled state and local govern-
ments to provide adequate emergency medical services for rural ar-
eas in Appalachia with excessive rates of traumatic injury and death?
• How can smaller hospitals serving predominantly rural areas in Ap-
palachia be equipped in a cost-effective manner to stabilize trauma 
patients when immediate transfer to defi nitive care is not practical?
• What trauma system design features in rural Appalachia are associ-
ated with reduced fatality rates and other improvements in patient 
outcomes?
• What types of analyses are needed to develop a comprehensive descrip-
tion of Appalachian trauma issues, and what data elements are missing?
Policy Recommendations
The impact of trauma in Appalachia is underappreciated. Appalachian 
trauma care is generally underdeveloped and lacks organization; it is 
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fragmented, understaffed, and underfunded. Trauma systems have resulted 
in improved outcomes and quality of care for trauma patients, highlight-
ing the need for local-area trauma systems in Appalachia. Recommenda-
tions for reducing the disease burden from trauma include the following:
• Increase policy makers’ awareness of the need for regional trauma 
systems in Appalachia. Effective trauma systems in other parts of the 
country have reduced the incidence and severity of trauma-related 
death and disability, but they require considerable initial investment. 
Data registries, facility construction, transport arrangements, health 
care providers, and other critical components are often lacking in Ap-
palachia and cannot be supported by the local tax base alone.
• The three pillars of injury prevention—education, engineering, and 
enforcement—have been inadequately deployed in the Appalachian 
region and must be accorded greater attention if the burden of trau-
ma is to be reduced.
• State policy must provide unambiguous direction to elements of lo-
cal and regional trauma care systems in Appalachia to ensure trans-
fer protocols that connect patients with defi nitive care as quickly as 
possible.
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Mental Health 
Susan E. Keefe and Lisa Curtin
Appalachia presents striking challenges for the fi eld of mental health. Mul-
tiple social and economic stressors, including high rates of unemploy-
ment and poverty, low levels of education and health insurance coverage, 
long travel distances to services, few institutional resources, and cultur-
al differences,a create the conditions for a high prevalence of mental and 
emotional problems. Yet some types of mental health services tend to be 
unavailable in the region and, if available, underutilized.
This chapter argues that mental health researchers and practitioners 
must be familiar with both biomedical and ethnomedical models to create 
and deliver appropriate mental health services for Appalachians. Medical 
anthropologists use the term ethnomedicine to refer to the beliefs and prac-
tices related to health, illness, and healing among ethnic groups. Ethno-
medical systems are based on ethnic groups’ assumptions about the nature 
of health, the causes of illness, the classifi cation of illnesses and relevant 
symptoms, diagnostic practices and the treatment of illness, and the ap-
propriate delivery of health care services. Ethnomedical systems vary wide-
ly in their conception of these basic attributes. This chapter assumes that 
Appalachians have their own ethnomedical beliefs and practices that often 
differ from those embodied in the biomedical system—that is, the Western 
scientifi c medical system developed over the past 200 years.
Taking their assumptions from biomedicine, mental health profession-
als generally believe that there are universally detectable mental diseases 
that are treatable with standardized medications or psychotherapy proto-
cols. Concepts of what is normal and what is pathological may be treated 
as fi xed absolutes that can be universally applied. Assessment instruments 
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may be considered “culture free” and are used to measure the incidence 
and prevalence of mental diseases around the world. Universal scientifi c 
techniques are sought for the diagnosis and treatment of these mental dis-
eases that are thought to be grounded in organic and biological or genetic 
processes, measures, and outcomes. It is often diffi cult for mental health 
professionals trained in these biomedical assumptions to understand and 
make sense of Appalachian ethnomedicine.
Taking into consideration both the biomedical and ethnomedical per-
spectives, this chapter examines the current literature in fi ve topical areas: 
(1) the prevalence of mental illness in Appalachia; (2) social, cultural, eco-
nomic, and ecological stressors affecting Appalachians’ mental health; (3) 
local knowledge about mental health and mental illness and strategies for 
coping with adversity; (4) indigenous help-seeking behavior; and (5) men-
tal health services in the region. Recommendations for research and policy 
development are presented in the concluding sections.
Prevalence of Mental Illness
Mental illness is identifi ed as a health risk both nationally1 and worldwide.2 
Diagnosis of a mental illness typically relies on meeting the criteria for 
specifi c symptoms and functional impairment,3 as defi ned in the fourth 
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV).4 During any one-year period, nearly one-quarter of the U.S. popula-
tion experiences a mental illness or a mental illness that co-occurs with 
substance abuse. The most common disorders are specifi c phobias, social 
phobias, and major depression5; the majority of individuals with a mental 
illness fail to receive professional care.2
In a study funded by the Appalachian Regional Commission (ARC),b 
Zhang and colleagues6 found that Appalachian residents aged 12 years 
and older reported a greater prevalence of serious psychological distress 
(SPD) compared with age-matched non-Appalachian residents (13.5 ver-
sus 11.6 percent). In addition, Appalachians reported a signifi cantly high-
er prevalence of major depressive episodes (MDEs) during a one-year 
period compared with non-Appalachians (8.2 versus 7.6 percent). Al-
though depression and substance abuse frequently co-occur7 due to self-
medication (abuse of substances to cope with depression), chronic sub-
stance use (sleep, mood, and appetite disturbances caused by alcohol 
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abuse), or independent comorbidity, the greater prevalence of MDEs 
among Appalachian residents was independent of this co-occurrence. The 
highest prevalence rates for MDEs (10.6 percent) and SPD (16.1 percent) 
occurred in the economically distressed Central Appalachian coal mining 
region. Prevalence rates in the other Appalachian subregions were 8 per-
cent for MDEs and 12.7 percent for SPD in Southern Appalachia, and 7.9 
percent for MDEs and 13.8 percent for SPD in Northern Appalachia.6
Locally conducted studies in Appalachia8–12 and in rural areas13 also 
found high rates of depression among residents. The Appalachian region is 
more rural than the rest of the United States: 42 percent of its residents live 
in rural areas, compared with 20 to 25 percent of the national population. 
This suggests that comparisons with the rural mental health literature are 
appropriate. For example, a large-scale cross-sectional study using face-to-
face interviews estimated that 2.6 million adults living in the rural United 
States suffer from depression; the unadjusted prevalence rate of depression 
was higher among rural residents than among urban residents.13 Investi-
gations conducted in rural Appalachia also suggest relatively high levels of 
depression. Rates of depression are generally higher among women than 
men, and rates of depression among women in rural Appalachia have been 
consistently high.8–12 However, a large telephone interview survey of men 
in rural West Virginia found that their rate of depressive symptoms was 
greater than the national average,10 suggesting that rates of major depres-
sion may be higher as well. Rather than assessing symptoms of depression 
and conducting geography-based comparisons, Keefe and Parsons11 com-
pared depressive symptoms reported by native and nonnative respondents 
living in a rural Appalachian county in western North Carolina. Using a 
telephone survey of health behaviors and symptoms, they found that 21 
percent of native Appalachian participants reported depressive symptoms, 
compared with 9 percent of nonnative participants. 
High rates of depression and psychological distress among Appala-
chians are likely related to a multitude of economic stressors. In addition, 
concerns about stigma and confi dentiality, as well as the acceptance of ad-
versity, may limit their likelihood of seeking professional help. Thus, Ap-
palachians may pursue mental health services later in the course of their 
illness, resulting in greater impairment and distress.
Nationally, major depression and other mental illnesses are associated 
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with approximately 90 percent of suicides.14 Rates of suicide are approxi-
mately three times higher among men than women, are highest for men 
aged 65 and older, and are higher in rural than urban areas.15–18 Halverson 
and colleagues19 found that Appalachian residents are at risk for suicide; 
the highest rates were among men aged 35 and older, and suicide rates were 
higher in the Central and Southern subregions than in the Northern sub-
region. Variability was apparent, with relatively higher suicide rates among 
individuals aged 65 and older in counties in western Virginia and north-
eastern Alabama.
High rates of depression and psychological distress are risk factors for 
suicide among Appalachians. In addition, changing socioeconomics and 
demographics, ready access to fi rearms, longer travel distances to servic-
es, and use of services later in the course of mental illnesses may explain 
higher suicide rates in rural areas than in urban areas. However, it is also 
possible that there are rural-urban differences in listing suicide in death 
reports.17
Epidemiological studies of childhood mental illnesses lag behind adult 
studies due to assessment diffi culties and the importance of the develop-
mental context in children. The Great Smoky Mountains Study,20, 21 how-
ever, assessed youths aged 9, 11, and 13 (oversampled for Cherokee Indian 
participants) in Appalachian counties of North Carolina using telephone 
interviews and, for a subset of participants, parent and child interviews. 
This longitudinal study found that approximately 20 percent of the chil-
dren in the interview sample met the criteria for a DSM disorder during 
the prior three months. The most common problems were anxiety disor-
ders, enuresis, tic disorders, conduct disorders, oppositional defi ant disor-
ders, and hyperactivity. Psychiatric disorders were more common among 
boys than girls. Comparisons between Appalachian children under the age 
of 12 and children in the rest of the country are lacking.
In addition to documented higher rates of psychological distress, de-
pression, and suicide in Appalachia relative to the rest of the United States, 
there are indications of other mental health problems. For example, abuse 
of prescription opiates and synthetics and corresponding admission rates 
for treatment are higher in Appalachia, particularly in the coalfi elds, 
compared with non-Appalachian areas.6 Another area of concern is inti-
mate partner violence, although quantitative studies comparing rates in 
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Appalachian and non-Appalachian areas could not be found. There is evi-
dence that addressing intimate partner violence may be complicated due 
to geographic isolation and family values in Appalachia.22 
Military veterans, who are vulnerable to adjustment problems, de-
pression, and post-traumatic stress, often have diffi culty accessing treat-
ment when they return home to rural areas.23 According to a newspaper 
report of the West Virginia Returning Soldiers Study, signifi cantly more 
soldiers returning to rural West Virginia suffered from mental health prob-
lems (56 percent), primarily symptoms of post-traumatic stress disorder 
and depression, compared with those returning to urban West Virginia 
(32 percent) and to bases outside West Virginia (34 percent).24 In addi-
tion, West Virginia National Guard members were more likely than active-
duty soldiers to report symptoms of post-traumatic stress disorder and 
depression, potentially owing to the strain of multiple and unpredictable 
deployments.24
Stressors Related to Mental Health Problems
Mental health is not merely the absence of mental illness. The Centers for 
Disease Control and Prevention (CDC) includes personal, social, profes-
sional, and physical functioning, as well as the ability to cope with stress-
ors, as constituent elements of mental health.25 Social, economic, and 
ecological stressors are experienced by many Appalachian residents at high 
rates,26, 27 and such stressors are associated with the onset and maintenance 
of mental health problems.28
Overall, Appalachia experiences higher rates of poverty, lower median 
household income, and lower levels of educational attainment than the 
United States as a whole.27 In addition, worker displacement (loss of work 
due to positions being abolished or business or plant closures) is a potent 
economic stressor in Appalachia. For example, although rates of worker 
displacement between 2001 and 2003 were similar in Appalachia and the 
rest of the country, Appalachians were more likely to be displaced from 
long-term jobs (twenty- versus ten-year average tenure), to be older, to lack 
a high school diploma, and to still be out of work by 2004.29
An inverse relationship between socioeconomic status and mental ill-
ness has long been documented among adults.28, 30 Similarly, a higher per-
centage of children living in poverty have mental health problems.31, 32 
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Mental illness among youths in the Great Smoky Mountains Study was 
associated with poverty and other risk factors, including family history of 
mental illness, multiple residential moves, and parenting styles (e.g., lack 
of warmth, harsh discipline). Although black children had higher over-
all rates of poverty compared with white children, poverty did not in-
crease the risk of psychiatric disorders (beyond that related to other risk 
factors) among black children, but it did increase the risk among white 
children.20, 21 It is not clear whether socioeconomic stress triggers mental 
illness, mental illness results in lower socioeconomic attainment due to 
impaired functioning, or mental illness and socioeconomic status have no 
causal relationship. The empirical evidence, however, indicates that socio-
economic stressors can directly impact the development or expression of 
mental illnesses.28
In turn, socioeconomic realities such as insurance coverage often dic-
tate access to mental health and substance abuse services. Halverson and 
colleagues19 noted that, overall, Appalachian and non-Appalachian regions 
had similar access to public or private health insurance coverage, with the 
lowest rates of coverage experienced by white residents in eastern Kentucky. 
However, a recent comparison of access to mental health and substance 
abuse treatment found that 67 percent of hospital stays in Appalachia were 
covered by Medicaid or Medicare, compared with 57 percent outside of 
Appalachia.6 Also, rates of private insurance coverage were lower in Ap-
palachian than in non-Appalachian counties. Disparities in expected pay-
ments by private insurance for hospital stays were noted in economically 
distressed counties (Appalachian 11.9 percent; non-Appalachian 19.3 per-
cent), competitive counties (Appalachian 17.9 percent; non-Appalachian 
33.9 percent), and attainment counties (Appalachian 32.7 percent; non-
Appalachian 39.7 percent).c Further, it is likely that high out-of-pocket
copayments and deductibles prevent many Appalachians from utilizing 
private insurance coverage even if they have it. Indeed, Huttlinger and col-
leagues9 found that 35 percent of their study participants from the coal-
fi elds of southwestern Virginia who had insurance had diffi culty affording 
copayments and deductibles.
Stressful life events, including but not limited to economic stressors, 
are also associated with greater psychological distress33 and the onset of 
mental illnesses such as depression.34 For example, Appalachian women 
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entering the workforce is likely a stressful adjustment for families, given 
women’s traditional domestic role.35 In addition, Appalachians who mi-
grate, typically to urban areas for employment, may experience a loss of 
social support and loss of meaning, leading to distress and depression.36 
Indeed, Halperin and Reiter-Purtill37 found that Appalachian migrants 
living in the Cincinnati area who presented for treatment had more se-
vere “nerves” and greater economic stressors than Appalachians living and 
seeking treatment in rural Appalachia. Appalachians may also experience 
stress associated with real or perceived prejudices and inequalities,38 which 
in turn may increase their psychological distress, similar to that experi-
enced by ethnic minorities.39
Lack of availability, accessibility, and acceptability of services may 
contribute to psychological distress and mental illnesses. Indeed, many 
barriers to mental health and substance abuse services were noted in quali-
tative case studies of six Appalachian counties by Zhang and colleagues.6 
Concerns about stigma, privacy and confi dentiality, transportation, lim-
ited payment options and facility choices, and cultural or family barriers 
were identifi ed as interfering with the utilization of mental health services. 
Not surprisingly, health disparities are greatest in rural Appalachia, and 
the identifi ed barriers to treatment are similar to those noted in the rural 
United States in general.18, 40, 41  
Interestingly, Zhang and colleagues6 found that over a one-year pe-
riod, Appalachians were more likely than non-Appalachians to use inten-
sive outpatient mental health and substance abuse treatment, as well as 
prescription medication treatment. However, client perception of treat-
ment, objective quality of treatment, and level of participation (e.g., drop-
out rates, fi lling of prescriptions) are unknown. Appalachians were also 
more likely to access services via the emergency room and private physi-
cians, particularly in distressed counties and in coal mining regions, than 
were non-Appalachians. Despite the utilization of available services for 
substance abuse and mental health problems, access to inpatient and resi-
dential treatment was less common in Appalachian counties than in non-
Appalachian counties. This suggests that Appalachians with severe mental 
health and substance abuse problems may not receive adequate outpatient 
treatment or timely access to inpatient services, resulting in the increased 
use of emergency services. Thus, it is possible that despite the utilization of 
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outpatient services, mental health and substance abuse problems escalate 
because services are less than acceptable, not readily accessible, ineffective, 
or not available. This interpretation is consistent with fi ndings that ru-
ral residents often seek treatment later in the course of their illness, when 
symptoms cause greater impairment and require more costly and intensive 
interventions.18
In summary, stressors experienced by Appalachians likely contrib-
ute to higher risk for and higher rates of psychological distress and some 
mental illnesses. Socioeconomic stressors, including lower average income 
and educational attainment and higher rates of poverty and underemploy-
ment, increase the risk of mental illness and decrease access to treatment. 
In addition, economic stressors, such as women entering the workforce 
and the migration of family members, may threaten the traditional struc-
ture of Appalachian families and communities and the supports they rely 
on. These stressors appear to jeopardize mental health.
Local Knowledge about Mental Illness
Local knowledge refers to the ethnomedical meanings and explanations 
Appalachian people ascribe to symptoms of and treatments for mental ill-
ness. As Hill and Fraser42 point out, local knowledge about illness and local 
health-seeking practices are important factors in the development of ap-
propriate and acceptable mental health service delivery programs.
The analyses in this section are based on qualitative studies of rural, 
mostly white Appalachians. However, studies of rural black and Ameri-
can Indian populations in Appalachia, as well as urban Appalachians show 
many similarities.37, 42–44 Although there is no indication that signifi cant 
differences exist based on social class, it should be noted that these stud-
ies tend to be limited to lower-class, working-class, and lower-middle-class 
people and, as such, are representative of the rural Appalachian population 
as a whole. There have been no studies to date of the mental health beliefs 
of urban or college-educated native Appalachians. Local knowledge about 
mental health in Appalachia is shaped by three attributes: a belief in God, 
a collective identity, and coping strategies anchored in everyday lifeways.
Health and Healing Come from God. For many rural Appalachians, 
health and well-being come from God.43, 45–47 Religious beliefs and prac-
tices give life meaning and are integral to everyday life. Prayer and faith 
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are important for life and thus for health management as well—both the 
prevention of illness and healing. Some rural Appalachians say that prayer, 
hymn singing, reading the Bible, and attending church services relax them 
and give them a feeling of peaceful serenity.43 They “turn their worries over 
to Jesus.” In other words, God is the source of their feelings of well-being, 
and in times of pain and discomfort, the Lord gives believers enormous 
comfort and strength and the courage to handle adversity.46 Scholars of-
ten gloss these beliefs with the term fatalism, which is deterministic and 
pejorative.d Many of these same beliefs are held by mainstream Ameri-
cans, who would never be called fatalistic. Most scholars who have done 
in-depth ethnographic research emphasize that Appalachians are neither 
passive nor apathetic in their health beliefs and behavior.44, 45, 48–51 They do, 
however, have a distinctive approach to health care. As Anglin52 points out, 
what health professionals describe as fatalism may simply be rural Appala-
chians’ pragmatic assessment of their risk for a given disease or the likeli-
hood of health care accessibility and affordability.
Rural Appalachians do not divide health and illness into physical ver-
sus mental problems, as does Western biomedicine.42, 43, 46 Like many rural 
residents, rural Appalachians integrate health, religion, and morality, con-
sidering a wider range of causes of health problems and a wider range of 
treatment options than biomedicine does. Rural Appalachians may con-
ceptualize sickness as having multiple causes, including natural causes, 
such as environmental toxins and bacteria, and supernatural causes, such 
as chastening by God or satanic forces.45 They also acknowledge the ef-
fects of socioeconomic problems, such as poverty and the decline of their 
rural communities due to globalization, and social discord, such as family 
problems and spousal abuse, on their health and well-being.22, 42, 53 Their 
recognition of the psychological impact of stress in their lives is evident 
in the use of local ethnomedical terms to label certain complaints, such 
as feeling “weak and dizzy” or having a bad case of “nerves.”53, 54 Appala-
chians are concerned about the high rate of depression and the devastation 
caused by alcoholism and substance abuse in their communities.9, 42, 55 But 
their understanding of the cause of mental illness is often rooted in their 
own and others’ behavior rather than biological etiology, and they view 
cause and cure more holistically, blurring the mind-body distinction.42, 45 
As a result, they often make moral judgments about pathological behavior, 
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recommending punishment rather than mental health care.56 This is one 
reason Appalachians are less likely than non-Appalachians to enter the 
mental health system through individual or self-referral.57 More often, Ap-
palachians are referred to mental health services by their physicians or oth-
er agencies and services.
Rural Appalachians are described as taking a practical and pragmatic 
approach to life, recognizing that disease, accidents, and other hardships 
will always be present.44, 48, 58 Like rural people everywhere, they display an 
ethic of endurance in response to physical and psychological hardships.47, 48
For Appalachians, belief in God and belief in modern medicine are not 
mutually exclusive, and their religious beliefs are not a barrier to seeking 
health care. Although rural Appalachian people generally believe that God 
is in control of things, they also see God working through human beings, 
including medical practitioners and the medications they prescribe. They 
appreciate it when health care providers acknowledge and incorporate 
their spiritual needs. They are grateful when nurses pray with them and 
read them scriptures; they may also want their doctors to talk about spiri-
tuality and pray with them, especially before operations.46
There are no in-depth ethnographic or qualitative studies of rural or 
urban Appalachian beliefs about mental illness and its causes in general. 
However, it can be assumed that mental illness is not regarded as a sepa-
rate class of illness. Physical, mental, emotional, and spiritual problems are 
considered within the religious perspective that circumscribes most Ap-
palachians’ view of the world. Some problems, such as alcoholism, may be 
regarded as sins.35 Yet there is evidence that rural Appalachians see the in-
dividual’s personality as fi xed by God and changeable only by him; they are 
therefore fairly tolerant of a wide range of behaviors.42, 56 The ethic of inde-
pendence in rural Appalachia requires that people not impose on others, 
so they often avoid problematic individuals and situations rather than in-
tervene. Problems and confl icts are dealt with by “getting right with God.” 
As a result, confl ict becomes inner confl ict fi rst and foremost, and the only 
real remedy comes from within, from an individual’s spiritual relationship 
with God. Getting “saved” is often the recommended route to improving 
mental health.
Collectivism as Opposed to Individualism. It is helpful to explore an-
other difference between Appalachian and non-Appalachian behavior that 
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Triandis59 describes as collectivism versus individualism. Whereas non-
Appalachians might best be characterized as individualistic, rural Appa-
lachian communities often fi t the collectivist pattern, in which people are 
connected as kin, friends, and neighbors who rely on reciprocal exchange 
to meet their social and economic needs. In collectivist groups, individu-
als tend to think of themselves as interdependent rather than independent, 
and they are more interested in knowing about others than in self-knowing.
This confl icts with Western psychotherapy, in which self-refl ection and 
self-change are encouraged and expected, and the inability to describe and 
discuss the self independent of others and of situations is a symptom of 
psychopathology. In collectivist societies, the self is defi ned by in-group 
relationships, and if change is needed, the best option is to change the self 
to fi t the situation rather than vice versa. The focus is on one’s obligation 
to a small group of people with whom one has close relationships, as op-
posed to individual rights in casual relations with strangers. Emotions in 
collectivist societies tend to be other-focused (e.g., empathy) rather than 
self-focused (e.g., anger). In these societies, shame is more common than 
guilt, encouraging secrecy and silence in social arenas.
In a study of battered women, Fiene22 found that rural Appalachian 
women are reluctant to disclose their victimization even to close family 
members. Battering becomes a secret that protects the core of the woman’s 
identity as a good wife and mother by hiding information that would ex-
pose her to shame and the negative opinion of others. The women Fiene in-
terviewed received little support from their batterers’ relatives or even their 
own families. Furthermore, some family members counseled the women 
not to leave their partners because it would be against God’s word (that 
a wife should obey her husband). In a study of family alcohol problems 
among female nursing assistants and licensed practical nurses in a regional 
medical center in eastern Tennessee, Howell and Fiene35 found acceptance 
of both the biomedical disease model and the ethnomedical “religious sin” 
model of alcoholism. They also found that these women followed a strat-
egy of “keeping family secrets” and were reluctant to acknowledge fam-
ily alcohol problems publicly. Based on these fi ndings, Howell and Fiene 
recommended that, rather than promoting provider-defi ned defi nitions 
of alcoholism and treatment, employee assistance programs should make 
self-help books and referral lists available. When consulted by employees, 
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these programs should ensure that counseling is available with a neutral 
and confi dential “outsider” not tied to community social networks. Clearly, 
therapeutic intervention in Appalachia must be sensitive to the social pres-
sures that may be imposed by collectivist beliefs.
In collectivist societies, emotional problems are more likely to be expe-
rienced as bodily symptoms.60 Studies of depression, for example, in non-
Western and collective societies fi nd that somatization, or the expression 
of personal and social distress in an idiom of bodily complaints and help 
seeking, is relatively common. There is some evidence that rural Appala-
chians are less likely to experience depression as a mood disorder and more 
likely to experience it as a relationship disorder with somatic rather than 
emotional symptoms. In this case, family support therapies as opposed to 
individual psychotherapy might be more benefi cial for rural Appalachian 
clients.
Rates of depression appear to be higher among Appalachians than 
non-Appalachians,6, 9, 11, 61–63 and researchers have noted a tendency for ru-
ral Appalachians to experience mental illness through somatization.37, 47, 63 
For example, Keefe and colleagues63 found that rural Appalachian wom-
en scored signifi cantly higher than national norms on a scale measuring 
somatic complaints, while men had elevated, but not statistically signif-
icantly higher, scores. Somatization commonly leads rural Appalachians 
with mental health problems to seek help from primary care physicians 
or, in times of crisis, emergency rooms rather than from mental health 
professionals.6
Coping Strategies. Rural Appalachians have coping strategies that 
help them respond to hardships and diffi culties. Certainly, their extensive 
kinship networks and their strong religious beliefs and practices are fun-
damental to their ability to meet life’s challenges. Self-reliance is a strong 
value, and researchers have found that rural Appalachians tend to avoid 
agencies and institutions in general.50, 64 For example, they resist institu-
tionalizing family members for any reason.65 There is also the tendency 
to emphasize pragmatism, common sense, determination, and persever-
ance.51, 52, 58, 66 Living in the present and focusing on the problem at hand 
are common strategies. In a study of elderly rural Appalachian women, 
Hayes50 found that living in the moment helped them overcome the un-
certainty of the future and maintain their health. This entailed keeping a 
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positive attitude, not dwelling on problems, and taking one day at a time. 
Denham found that rural Appalachian families tend to project content-
ment and thankfulness: “Their lifeways demonstrated a peaceful accep-
tance, caring for the troubles of today, but not prematurely fretting over 
tomorrow’s woes” (p. 304).49 Studies of rural Appalachian women note 
that they have positive self-evaluations and value their own competencies, 
even if they are not recognized by others.49, 50, 66 Perhaps most signifi cantly, 
rural Appalachians value action, activity, and working. In her study of el-
derly women, Hayes50 found that being physically active by working in the 
home and the garden was a primary strategy for maintaining health. The 
rural lower-class Appalachian women that Fiene66 studied were completely 
absorbed by the details of daily life, especially child care, which they saw as 
a lifelong task. In the studies by Hayes and Fiene, the home was an impor-
tant place for women to connect with nature, carry out their roles as wives 
and mothers, and fi nd solitude. Mothers in rural Appalachian families are 
central in caring for family members and making health care decisions, 
which simultaneously contributes to their self-esteem.49, 67
These coping strategies also reveal the weak points in rural Appala-
chian life, where diffi culties might become unbearable and veer out of 
control. Stress points include the following: individuals in spiritual crisis, 
individuals with family or marital discord, individuals without a perma-
nent place to call home, families in which the mother-child relationship 
has broken down, migrants who lack local support networks, and disabled 
or physically ill individuals who cannot work. Limited research suggests 
that depression rates for rural Appalachian men are relatively high com-
pared with national rates.10, 68 Recent social and economic changes have 
threatened male status in the mountains, suggesting that men, who are ex-
pected to be the heads of their households, might have particular diffi culty 
adjusting to social change and maintaining their health and self-esteem in 
contemporary society.47
Help-Seeking Strategies
Researchers have noted that rural Appalachians often fi nd it diffi cult to 
ask for help. Instead, they may wait for others to anticipate their needs 
and volunteer to fulfi ll them.50, 69 This works well in a communal society 
where people tend to be personally knowledgeable about and sensitive to 
236 Keefe and Curtin
the situations of others. It is diffi cult, but not impossible, for agencies to 
fi ll a similar role; this is more likely to occur in small, community-based 
agencies whose personnel are intimately connected to residents’ support 
networks.69 In general, however, rural Appalachians tend to avoid institu-
tional help.
A more common help-seeking strategy is to turn to family and friends 
for advice and assistance, especially for help with nursing care, child care, or 
transportation to appointments.22, 42, 53, 54, 62, 64 Keefe70 describes the strength 
of these natural support systems in rural Appalachian communities. An ex-
ception involves problems that might elicit negative attitudes, such as alco-
hol abuse or spouse battering, which would be considered family secrets. A 
number of other symptoms of mental illness might fall into this category, 
including child abuse, juvenile misbehavior, substance abuse, sexual devi-
ancy, addictions such as gambling and excessive spending, and irrational 
and violent behavior. These kinds of behavioral symptoms provoke strong 
moral judgments and are not likely to be adequately addressed by the nat-
ural support systems in rural Appalachian communities. Another area in 
which natural support systems fall short is dealing with devastating family 
crises that require signifi cant material and social resources, such as caring 
for a handicapped child.71
The other common help-seeking strategy among rural Appalachians is 
to turn to religious resources.42–45, 48, 53, 72, 73 Especially important are individ-
ual rituals such as prayer and Bible reading. Church pastors are not com-
monly asked for assistance. Pastors are often community members without 
special theological training, and rather than keeping family secrets, they 
may use the pulpit to criticize the behavior of congregants during services. 
Among rural Appalachians, the support of the religious community as a 
whole is sought when dealing with sickness because group prayer is be-
lieved to be more powerful in reaching God.
Although church congregations sometimes honor prayer requests that 
reveal few details about sensitive problems, more often, when such a re-
quest concerns a medical problem, it includes specifi c information about 
the illness, the treatment required (such as hospitalization or surgery), 
and the name of the ill person and his or her relationship to the petition-
er.45 This information circulates throughout the congregation, and prayer 
is often followed up with personal hospital visits, food, cards, and other 
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expressions of sympathy and support. Simpson and King74 suggest that 
religion-health partnerships offer an opportunity for improving health 
promotion in rural Appalachian communities. But they also acknowledge 
the diffi culty of working with independent mountain churches that lack a 
mainline hierarchy. Moreover, some churches may not approve of worldly 
efforts involving social change.
Because rural Appalachians may experience depression and anxiety as 
physical illnesses with somatic symptoms, they often end up in a primary 
care physician’s offi ce for diagnosis and treatment. Their concept of illness 
includes a broad range of ethnomedical complaints that have no biomed-
ical counterparts, creating misunderstandings in doctor-patient interac-
tions and resulting in stress, noncompliance, and misdiagnosis, as well as 
extraneous tests and laboratory workups. In a study of patients in an out-
reach clinic in rural Virginia, Nations and colleagues54 found that 45 per-
cent of their sample presented with at least one ethnomedical problem, 
with a total of fourteen different folk illnesses identifi ed by respondents. 
None of these ethnomedical problems were recorded by physicians on the 
patients’ medical charts, whereas 76 percent of the biomedical complaints 
were recorded. The authors concluded that the physicians attended to the 
biomedical disease symptoms but not the underlying cultural meaning 
and human signifi cance of the problems.
There is little information on the extent to which Appalachians are re-
ferred to mental health services by primary care physicians. Given many 
doctors’ reluctance to give mental health referrals, the difference between 
the biomedical and ethnomedical paradigms, and the perceived stigma of 
mental illness, it is unlikely that primary care doctors make many referrals 
that result in consultations with mental health professionals. In a study of 
more than 4,000 mental health and detoxifi cation center intakes of native 
Appalachians at a western North Carolina agency, Keefe57 found that only 
20 percent had been referred by physicians.
There has been considerable study of the syndrome of “nerves” in rural 
Appalachia, an ethnomedical affl iction that can affect help-seeking behav-
ior. The condition is characterized by a range of symptoms, including feel-
ings of nervousness, anger, impatience, fearfulness, and depression, as well 
as physical agitation and restlessness, insomnia, and crying. Various somat-
ic complaints are also mentioned, including gastrointestinal disturbances, 
238 Keefe and Curtin
weight loss, increased heart rate, elevated blood pressure, chest pain, head-
aches, breathing diffi culty, and blackouts. Severe cases of nerves often result 
in hospitalization or attempted suicide.37, 53 While physicians often equate 
nerves with biomedical diagnoses such as depression and anxiety,75, 76
Van Schaik77 argues that both critical and interpretive analyses are better 
at revealing the meaning of the illness. Those suffering from nerves are of-
ten overwhelmed by poverty, family diffi culties (especially with children), 
alcoholism in the family, grief over the death of family members, or the 
far-reaching demands of family life. The accumulated distress of all these 
things results in symptoms or acute episodes of nerves. Physicians validate 
the illness and provide “nerve pills,” shots, or hospitalization, but the so-
cial causes are rarely addressed. For rural Appalachians, the condition of 
nerves provides an interpretive framework for constructing an illness re-
ality that takes into account the source of distress and makes sense of the 
symptoms. Critical theory, according to Van Schaik, goes further than in-
terpretive analysis in acknowledging that these meanings are shaped by re-
lationships of power based in the material conditions of existence. In this 
sense, economic inequality and domination in rural Appalachia—which 
developed as a peripheral region to provide labor and natural resources to 
the core of the country—have consequences in shaping the meaning and 
understanding of people’s behavior. The medicalization of rural Appala-
chians’ lived experience conceals these other interpretations of the source 
of suffering.
Mental Health Services
It appears that rural Appalachians benefi t little from currently available 
mental health services. Certainly, the fact that many are uninsured or un-
derinsured for mental illness and are unable to afford mental health care 
accounts for some of this lack of benefi t. Studies also suggest that the Ap-
palachian population is unaware of the existence of many mental health 
services.9, 64 Moreover, availability does not necessarily result in utilization 
of services. For example, in a study of Cherokee and white youths in west-
ern North Carolina, Costello and associates78 found that professional men-
tal health services went unused by families with disturbed children both on 
the reservation (where the Indian Health Service provides low-cost treat-
ment) and off it. 
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Clearly, accessibility and affordability are only part of the problem. As 
discussed earlier in this chapter, nothing in the rural Appalachian ethno-
medical understanding of illness would lead these people to seek help from 
a mental health agency. Indeed, Huttlinger and colleagues9 found that the 
majority of their participants reported coping with depression “at home” 
rather than seeking professional help. In addition, there is a lack of public 
health knowledge among rural Appalachian people.44, 58, 65 For example, in 
a survey of more than 1,000 adults living in rural West Virginia, Muntaner 
and Barnett10 found that a sizable proportion of those who self-reported 
good mental health also reported depressive symptoms, suggesting that 
many are unaware of the current guidelines for a medical diagnosis of de-
pression. As a result, rural Appalachians tend to be directed into the men-
tal health system through social institutions such as law enforcement and 
school systems rather than through self-referral.57
There is also evidence that the organization and delivery of mental 
health services discourage service utilization by Appalachians. Typically 
located in large urban centers, mental health services are often organized 
in a bureaucratic manner that fails to provide the informal and personal 
interaction that makes Appalachians comfortable.50, 69 Psychotherapy may 
be unsuccessful because it emphasizes individual rather than family treat-
ment, promotes insight rather than the resolution of relationship prob-
lems, and directly confronts emotions and feelings rather than relying on 
more symbolic, metaphorical, and ritualized healing techniques.68, 79–83 
Mental health professionals who are not Appalachian natives may harbor 
prejudices against Appalachians, blaming their beliefs for treatment fail-
ures.58, 84 Furthermore, as MacDonald69 points out, rural Appalachians are 
likely to express dissatisfaction with services by choosing not to return, 
while providers may assume that such clients are unmotivated and irre-
sponsible “no-shows.” One study found that a personal reminder call from 
the therapist signifi cantly increased appointment keeping at rural Appala-
chian mental health centers.85
Keefe86 has called for improvement in the cultural competency of 
mental health professionals working in Appalachia. Mental health agen-
cies in the region should include the client’s birthplace on intake forms, 
allowing the identifi cation of native Appalachian versus non-Appalachian
clients.57 In addition, alternative models of mental health service delivery 
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should be considered. Glisson and Schoenwald,87 for example, offer 
a model of successful children’s mental health treatment that includes 
home-based therapy and the creation of community alliances to support 
service delivery. Similarly, McInnis-Dittrich83 describes a home-based 
mental health intervention for elderly Appalachian women that builds 
on natural helper networks of family and friends. School mental health 
programs also offer an effective community-based model for rural Ap-
palachian children displaying disruptive behavior,88 and such programs 
have a broad potential to address a variety of mental health problems 
experienced by children and adolescents.89 The development of church-
health partnerships offers another community-based route for address-
ing mental health needs.74
The National Advisory Committee on Rural Health and Human Ser-
vices90 suggests that rural communities consider the integration of behav-
ioral health care and primary health care to address barriers of access and 
stigma and to more fully integrate health services. Because rural Appala-
chians generally present to their primary care physicians or to the emer-
gency room for mental health needs,6 the integration of mental health 
and primary care services holds promise for meeting mental health needs. 
Access to mental health care in the context of general medical care may 
alleviate some concerns about stigma and confi dentiality in rural Appala-
chia (where, for example, a person’s car might be seen parked outside the 
mental health center). If this approach is taken, physicians and health care 
practitioners in hospitals would benefi t from training in awareness of local 
ethnomedical beliefs and practices.
Rural Appalachian residents may fi nd integrated mental health ser-
vices, peer paraprofessional services (e.g., Vet to Vet),91 guided self-help 
(e.g., books),92 and telehealth (e.g., virtual visits via videophone or the 
Internet)93 appealing alternatives to traditional mental health services. 
Telehealth is a promising and potentially nonstigmatizing way to provide 
mental health services to individuals who live far from treatment sites or 
lack transportation but have access to telephones or the Internet. Focus 
groups conducted separately with primary care physicians and depressed 
patients in rural Nebraska revealed that participants perceived telehealth as 
a viable solution to the problem of treatment access. Although participants 
expressed concerns about the potentially impersonal nature of the contact 
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and implications for the therapeutic relationship, they proposed solutions 
such as an initial in-person meeting.94 Assessment and intervention tech-
niques would need to be practiced and evaluated to determine their appro-
priateness in rural Appalachia.68 It is possible that these suggested changes 
in the delivery of mental health services may increase utilization rates and 
successful treatment among rural Appalachian patients.
Further Research
Additional research is required to enhance an understanding of the mental 
health issues in Appalachia and to develop and implement cost-effective 
solutions to those issues. For example, research is needed on the ethno-
medical system in Appalachia with regard to mental health beliefs and 
practices. Since most of the research thus far has emphasized rural popu-
lations, an important issue is the impact of social class and rural or ur-
ban residence on Appalachian mental health beliefs and practices. Mental 
health research on ethnic minorities in Appalachia is needed to understand 
diversity in the region.
More population-based studies are needed to provide a better descrip-
tion of the epidemiology of mental illnesses experienced by the people of 
Appalachia. For example, the most recent large-scale comparison of rural 
Appalachia to the rest of the United States addressed only rates of depres-
sion and psychological distress; it did not compare rates of anxiety disor-
ders or other common mental illnesses.6
Given the ethnomedical differences in Appalachians’ conceptions of 
mental health, mental health agencies and professionals must develop and 
evaluate more culturally competent assessments of psychological distress 
and mental illness, and they must gear their provision of therapeutic ser-
vices toward Appalachians. Given the inadequate delivery of mental health 
services in the region, more research is needed to examine the costs and 
outcomes of various mental health services delivery models. For example, 
what is the relative effectiveness of home-based models versus telehealth 
models versus urban mental health centers in Appalachia? Community-
based participatory research involving community members in all parts of 
the research process is a promising way to utilize local data, increase com-
munity participation, and potentially increase meaningful mental health 
outcomes.95
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Policy Recommendations
Without adequate policies and plans, mental health in Appalachia will be 
addressed in an ineffi cient and fragmented manner. Comprehensive men-
tal health policies should include a broad spectrum of actions, including 
the following:
• Intake forms at mental health services should include a question 
about birthplace to allow comparisons of Appalachian natives and 
non-Appalachians.57 Identifying both state and county or city would 
allow clients to be classifi ed according to the counties designated by 
the Appalachian Regional Commission.
• Integrated models of service delivery, including both primary care 
physicians and mental health professionals, should be developed, 
especially for rural areas of Appalachia. These models are critical, 
given Appalachians’ tendency to consult primary care physicians for 
mental health problems. 
• Mental health services must be decentralized to deliver adequate 
services to rural areas. New models are needed, perhaps relying on 
outreach psychiatric social workers and nurses.
• Greater attention must be given to public mental health education 
in Appalachia. The dissemination of information through trusted 
interpersonal networks rather than through anonymous public me-
dia announcements would be especially effective.
• Policies that address the economics of mental health and the lack of 
inexpensive insurance coverage for mental health services are need-
ed. The current system of organizing and fi nancing mental health 
services imposes an enormous emotional and fi nancial burden on 
persons with mental health disorders and their families.
Notes
a. The term cultural differences refers to beliefs, values, moral frameworks, 
worldview, and meaning. 
b. The Appalachian Regional Commission contracted with the National Opin-
ion Research Center at the University of Chicago and East Tennessee State Univer-
sity to examine mental health, substance abuse, and treatment access disparities 
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in the Appalachian region relative to the rest of the nation.6 The investigators also 
explored differences within the Appalachian subregions (Southern, Central, and 
Northern) and among economic development levels (distressed, at-risk, transi-
tional, competitive, and attainment counties). Qualitative case studies in the form 
of focus groups were conducted in six Appalachian counties to provide a meth-
odology for local data collection and analysis and to contextualize the secondary 
data analysis fi ndings. Public access data on mental health and substance abuse 
diagnoses and treatment were analyzed, such as the 2002–2005 National Survey 
on Drug Use and Health (NSDUH). The NSDUH is the largest national survey 
of noninstitutionalized U.S. citizens aged 12 and older. The investigators used in-
person computer-assisted structured interviews using DSM-IV criteria4 and indi-
vidual self-report assessments to gather national and state-level estimates of drug 
use and related variables. The NSDUH was not designed to assess the prevalence 
of all mental illnesses, assess the entire Appalachian region, or provide regional es-
timates. Thus, Zhang and colleagues6 suggest interpreting their secondary analyses 
and fi ndings with caution.
c. The percentages are based on 2004 data from a reanalysis of the Health-
care Cost and Utilization Project, which was designed to be representative of U.S. 
hospital utilization. However, the data are limited to thirty-seven states and ten 
of thirteen Appalachian states, and they exclude long-term-care and psychiatric 
hospitals.
d. Much of the previous research on Appalachian mental health tended to 
be judgmental and theoretically suspect, largely employing the dated “culture of 
poverty” paradigm that blames victims for their problems. More recent research 
often repeats the same cultural stereotypes, simply counseling the withholding 
of judgment on questionable cultural values such as fatalism and traditionalism 
(e.g., compare Ball,96 Goshen,97 and Polansky and associates98 with Hansen and 
Resick,65 Helton,99 MacAvoy and Lippman,100 Purnell and Paulanka,101 and Yelton 
and Nielson102).
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Substance Abuse 
Michael S. Dunn, Bruce A. Behringer,
and Kristine Harper Bowers
Substance abuse has become a major health concern in Appalachia. In 
pockets of rural Appalachia, poor economic prospects, high unemployment 
rates, limited transportation networks, long distances to medical facilities, 
and a scarcity of treatment facilities and service organizations infl uence a 
community’s ability to cope with the production, distribution, and use of 
drugs, illicit and otherwise. Data for the region indicate that the substances 
of choice include alcohol, tobacco, prescription drugs, methamphetamine, 
marijuana, and newer versions of drugs as they become available.1, 2 Anec-
dotal evidence also indicates the presence of rolling addictions in Appala-
chia, such as from OxyContin to hydrocodone to Acomplia.3, 4
This chapter explores substance abuse in rural Appalachia, including 
its prevalence and health consequences, infl uencing factors, community 
responses, and prevention and treatment. It concludes with suggestions for 
further research and policy development. Throughout the discussion, the 
term substance abuse refers to overindulgence in and dependence on drugs 
(e.g., alcohol, tobacco, prescription drugs, marijuana, methamphetamine) 
that may have harmful consequences.
Prevalence and Health Effects of Abused Substances
Alcohol. Appalachians have a long history of producing and consuming 
alcohol, which remains the region’s most abused legal substance. Today, 
the market for moonshine (illicitly distilled liquor) has declined because 
safe, legal alcohol can be produced at a similar cost and is available com-
mercially.5 It has been suggested that most of the moonshine made today 
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is consumed by the distiller, sold to connoisseurs of artisanal whiskey, or 
purveyed to naïve tourists looking for the “essence of hillbilly culture.”6 
Moonshine has also declined in use due to negative health consequences. 
For example, four adults in Atlanta in 2000 were treated for moonshine-
related lead poisoning caused by the tubing used to build the still.7
Among adolescents, the rate of alcohol abuse in rural Appalachia is 
typically higher than in urban areas. This may be the result of greater tol-
erance for alcohol use or because drinking is considered normal everyday 
behavior.8 One study found that 36 percent of rural adolescents thought 
that binge drinking (consuming more than fi ve drinks on an occasion) was 
a risky behavior, compared with 39 percent of urban adolescents. Similar 
results were found among young adults and adults. This suggests that per-
ceptions play a signifi cant role in the use and abuse of alcohol by adoles-
cents in Appalachia.9
Among adults, the heavy use of alcohol and binge drinking are lower 
in Appalachia than nationally. One study found that among Appalachian 
adults who used alcohol, fewer reported heavy use and binge drinking dur-
ing the past year compared with adults living in non-Appalachian areas. 
Additionally, this study found that alcohol treatment was lower in Appala-
chia than in the nation as a whole.10
Tobacco. Tobacco use in the form of cigarette smoking is the most 
preventable cause of premature morbidity and mortality, yet a signifi cant 
number of adolescents and adults engage in this behavior. Cigarette smok-
ing is more prevalent among rural Appalachians compared with the gener-
al U.S. population.11 One study found that a greater percentage of current 
adult smokers lived in Ohio’s Appalachian counties than in the state’s non-
Appalachian counties (31.5 versus 26.1 percent).12 Another study conduct-
ed in West Virginia found similar results.13
In general, Appalachia has high rates of cancer associated with tobacco 
use. Several studies have found that the incidence and death rates for all 
cancers are higher in Appalachia than in the rest of the United States.14–16 
In particular, lung cancer rates for males and females were 25 and 8 percent 
higher, respectively, than for rest of the country.16
A study was conducted in the coalfi eld region of Appalachia to de-
termine perceptions of tobacco use and the role of the family. It found 
that both adults and adolescents agreed that rural Appalachian adolescents 
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typically begin to experiment with smoking between the ages of 11 and 13. 
Additionally, the modeling of family behavior infl uences adolescent smok-
ing behavior. This study also found that the use of smokeless tobacco is 
prevalent among underground coal miners because they are not allowed 
to smoke in the mines.17
Prescription Drugs. Nonmedical use of prescription drugs is report-
edly the primary form of substance abuse in some areas of Appalachia.18, 19
Among people in eastern Kentucky who are arrested for DUI, more are 
found to have prescription drugs in their systems than alcohol.20 A study 
conducted in the Appalachian coalfi elds of Kentucky found that on a per 
capita basis, drugstores, hospitals, and other legal outlets received more 
prescriptions for painkillers than did the rest of the nation.21 Some of these 
drugs are then sold on the street, where the profi t margin is signifi cant. As 
enforcement efforts have increased in this area, a “pipeline” has developed, 
originating in Florida, to supply prescription painkillers in Kentucky, Ten-
nessee, Virginia, and beyond, as evidenced by the number of drug dealers 
from rural Appalachian states arrested in Florida and charged with pre-
scription drug fraud and drug traffi cking.22, 23
OxyContin is the most widely abused prescription drug in Central Ap-
palachia and is linked to criminal activities such as robbery, theft, assault, 
and prescription drug fraud. County sheriffs report a noticeable uptick in 
property crimes with direct links to prescription drug abuse, with the per-
petrators seeking either the actual drugs or funds to purchase drugs. Other 
synthetic opioids used to treat chronic pain are also widely abused,a with 
deleterious social and physical consequences such as hormonal changes 
(decreased fertility), immune suppression, associative or adaptive toler-
ance, desensitization or hypersensitivity to pain, respiratory depression, 
psychosis, and death.20 
Studying health disparities in the Appalachian coalfi elds, Zhang and 
colleagues10 found that hospital admission rates for the abuse of prescrip-
tion opiates and synthetic opiates were higher in Appalachia than in the 
rest of the nation. In focus group interviews, the researchers found that key 
community stakeholders attribute prescription drug abuse to the relatively 
easy access to these drugs through family, friends, and drug dealers. The 
drugs are often acquired or stolen from family members fi rst; once those 
sources are depleted, the user seeks other means of obtaining the drugs on 
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the street.10 It has been reported that nationwide, the sale of hydrocodone 
is highest in rural areas of West Virginia, Kentucky, and Tennessee.24 An-
other study in the Appalachian region of Tennessee found that admission 
rates for the treatment of prescription drug abuse increased signifi cantly, 
from 8.36 percent to 19.07 percent, between 1998 and 2002.25 This increase 
may be related to the easy access to prescription drugs.
Prescription drug abuse can have serious consequences, including 
death. More than 340 individuals died from overdoses related to synthetic 
narcotics in eastern Kentucky during a sixteen-month period from 2003 
to 2004.26 Additionally, 485 people died in Kentucky in 2008 from over-
doses of prescription drugs. According to medical examiners’ reports, the 
drugs most commonly implicated in those deaths included methadone, 
oxycodone, alprazolam, morphine, diazepam, and fentanyl. The number 
of deaths from these drugs was higher than the number of deaths associ-
ated with cocaine and heroin combined.27
Methamphetamine. Methamphetamine (meth) is a large part of the 
substance abuse problem in Appalachia. Clients in treatment for metham-
phetamine abuse increased from 3.5 to 6.27 percent over a fi ve-year period 
in Appalachian Tennessee.25 Although another study conducted in Cen-
tral Appalachia found that admission rates for treatment of methamphet-
amine abuse were lower than in the rest of the nation, the region’s usage 
rates are rising faster than the nation’s.10 As another indicator of the prob-
lem, Tennessee had more seizures of meth labs (539) than any other state 
in the southeastern United States in 2007.28 In eastern Kentucky, 377 meth 
labs were seized in 2005. However, as law enforcement reduced the number 
of meth labs in the state, traffi cking in the drug increased from new sourc-
es, such as rogue foreign and domestic precursor chemical companies and 
mobile labs run by independent small manufacturers.29
Methamphetamine is widely accessible because the precursor ingre-
dients are readily available, home manufacture is easy, and the costs of 
ingredients and production are low.28, 30 Meth is typically produced in clan-
destine labs in private homes, garages, and motel rooms.10 Although re-
ports from Tennessee indicated a decrease in meth lab seizures between 
2003 and 2008, there has been an increase in the use of alternative means of 
production, such as the “shake and bake” method, which does not require 
heating of the materials and can be done in a soda bottle in any location.b 
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Methamphetamine production itself is a danger to health. Due to the 
chemicals used, people in and around the area can be exposed to toxins 
through air emissions, spills, fi res, and explosions.31 Reports indicate that 
nearly 20 to 30 percent of meth labs are discovered because of fi res and ex-
plosions, which often result in serious burns or death. Home labs in par-
ticular are a serious health threat to children. Individuals who use meth are 
subject to health consequences, including extreme weight loss, oral health 
problems such as “meth mouth,” and psychological disturbances such as 
anxiety, confusion, mood disturbances, and violent behavior. Long-term 
chronic abuse can cause a variety of psychotic manifestations, including 
paranoia, hallucinations, and delusions.32
Marijuana. The federal Appalachian high intensity drug traffi cking 
area (HIDTA) encompasses sixty-seven counties in eastern Kentucky, east-
ern Tennessee, and southern West Virginia (map 12.1). This area, third 
in the nation for marijuana cultivation, is known as the “Marijuana Belt” 
because its soils and temperatures are ideal for growing marijuana.29 The 
proximity of a number of large national forests allows marijuana cultiva-
tion sites to be hidden in a broad expanse of this remote area. Cultivation 
often occurs on these public lands because even if the illegal plants are de-
tected, attributing ownership of them is diffi cult, allowing growers to avoid 
the seizure of personal property. Once the plants are harvested and pro-
cessed, the drug is transported across state lines. In fact, most marijuana 
produced in-state is exported.29
As shown in table 12.1, large amounts of illegal drugs are seized in the 
Appalachian HIDTA. For instance, more than 2,000 kilograms of commer-
cial-grade marijuana, 1,150 kilograms of hydroponic marijuana, 209 kilo-
grams of powder cocaine, and 9 kilograms of methamphetamine were 
seized in 2007. The states differ in terms of the amount and type of drugs 
seized. For example, more methamphetamine was seized in Tennessee than 
in West Virginia and Kentucky combined.
The abuse of any legal or illegal drug can have devastating consequenc-
es for individuals, families, and communities, including criminal prosecu-
tion, co-occurring mental issues, lifetime disability, and death. One study 
conducted in Kentucky found that more than 2,600 drug-related deaths 
were reported in a two-year period, with 1,300 of these deaths occurring 
in eastern Kentucky.33 Drug-related deaths in this mountainous region 
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occurred at four times the rate in the rest of the state, indicating that treat-
ment is either not used or not readily available.33 Another study found that 
of 129 drug-related deaths in the Appalachian HIDTA, 104 involved pre-
scription drugs, cocaine, methamphetamine, or a combination thereof.28
In addition, substance abuse can lead to a breakdown of the family as 
a social support structure. When families protect addictive behaviors or 
when family ties are broken because of addiction, interpersonal systems 
break apart, and family dissolution can create social crises in the commu-
nity. Zhang and colleagues10 found that addiction in Appalachia is long 
lasting, extending over generations in some cases.
Factors Infl uencing Substance Abuse
Substance abuse in rural Appalachia is infl uenced by a number of critical 
factors. A large-scale study sponsored by the Appalachian Regional Com-
mission (ARC) identifi ed key economic, generational, and recreational 
factors affecting mental health and substance abuse in the region.10
Economic Factors. Economic stressors, such as the loss of commu-
nity infrastructure, personal income, and worthwhile employment, have 
become common in rural Appalachian communities experiencing genera-
tional poverty and low rates of employment. These harsh socioeconomic 
conditions can lead to depression and substance abuse, a common re-
sponse to the loss of economic viability. The availability of fulfi lling em-
ployment and greater wealth relative to prior generations is considered a 
deterrent to substance abuse by community stakeholders. This perception 
underscores the fact that both substance abuse and the tolerance of abuse 
are rising in communities that have experienced economic losses due to 
plant closures, layoffs, and a dearth of well-paying jobs.10 Some individ-
uals who lose their jobs seek alternative occupations, such as cultivating 
marijuana or cooking meth, while many others are prompted to use illegal 
substances as a result.34 Some stakeholders participating in the ARC study 
reported an unemployable workforce in their communities due to alcohol 
and other addictions. As employers leave communities (or are not willing 
to locate in them) because of a poorly prepared workforce, economic de-
velopment is further constricted. Lack of job opportunities contributes to 
stress, depression, anxiety, and other mental health issues among workers, 
often resulting in drug use to cope with emotional problems.
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Zhang and colleagues10 found that the type of employment available 
in rural Appalachia may add to problems of substance abuse as well as 
being affected by it. Where employment opportunities exist, the work-
force is often concentrated in industries requiring heavy physical labor 
such as mining, timber, and construction. These occupations involve long 
hours and dangerous work.35 In some cases, doctors may dispense pre-
scription painkillers to keep workers employed, production up, and pay-
checks fl owing to families. An unintended consequence of this practice 
may be addiction to prescription drugs.34 A certain level of pain relief has 
become socially acceptable, with the institution of medically mandated 
pain assessments in recent years.36 Prescription drug addiction among 
Appalachian workers affects not only that individual but also those who 
work with the addict, and it sets a precedent for tolerating drug use in 
the workplace.10
Generational Factors. The focus groups conducted by Zhang and 
colleagues10 indicate that substance abuse is a modeled behavior in much 
of Appalachia. The norms of a family or community may promote the 
use and abuse of various substances. Children who mimic the behav-
ior of signifi cant others or caregivers, and children without regular su-
pervision, are more likely to begin using alcohol and other drugs.37, 38 
Parents and family members who use alcohol and drugs may set this be-
havior as a standard for their children.37, 39 For example, some prescrip-
tion drug users grew up in families where substance abuse was both a 
means of controlling the home environment and a recreational norm.40 
Research shows that if children have these negative role models, their be-
haviors may disrupt schools and destroy the traditional social fabrics of 
communities.10
Recreational Factors. Boredom and lack of recreational activities are 
other reasons for substance abuse. Some rural Appalachian communities 
lack the resources to provide recreational activities for their youths, who 
may turn to substance abuse to reduce boredom and achieve a sense of be-
longing. Appalachian communities offering broader educational oppor-
tunities, more after-school programs (including sports and music), more 
community involvement by adults, and greater awareness of the conse-
quences of substance abuse were less likely to report high levels of sub-
stance abuse.10
260 Dunn, Behringer, and Bowers
Community Response to Substance Abuse 
Local perceptions of alcohol, tobacco, and other drug use play a signifi cant 
role in determining whether and what type of community action occurs. 
Multiple studies have assessed how Appalachian communities feel about 
drug use and addiction, as well as the perceived impact of such behavior 
on the community.1, 9, 41 In general, these studies found that communities 
see alcohol and illicit drug use as their greatest problem; they maintain that 
substance abuse is widespread and on the increase, particularly among ad-
olescents. In one study, 47 percent of residents indicated that alcohol was 
the biggest problem, and 43 percent cited illegal drugs, followed by tobac-
co (8 percent) and prescription drugs (2 percent).9 Community members 
believe that substance abuse impacts every family and has the potential to 
destroy the community through increased unemployment and criminal 
activity. They believe that alcohol use by teens increases traffi c accidents 
and criminal activity and, along with smoking, leads to the use of other 
drugs. Community leaders also assert that substance abuse is often the re-
sult of self-medication used as a coping mechanism for underlying issues 
such as depression or deeper psychological trauma. They acknowledge the 
need for some type of intervention but admit they do not know how to 
solve the problem. Some community members advocate more prevention 
programs for adolescents9; others see the lack of treatment options as an 
obstacle to preventing substance abuse and its consequences in rural Ap-
palachia. Unless more facilities for recovery and reentry become available, 
many believe that controlling substance abuse will be diffi cult.41
Drug-related crime is also an issue in rural Appalachia. Individuals 
steal prescriptions from family and friends and rob their neighbors to fund 
their drug habits. In Tazewell, Virginia, robberies, thefts, and burglaries 
increased by 48 percent in a fi ve-year period as a result of drug abusers 
seeking drugs and money.42 Consequently, a community’s perception of its 
safety and welfare, as well as its way of life, is gravely impacted.
Substance Abuse Treatment 
Substance abuse treatment is most effective when it is initiated by the abus-
er. Although the problem is individual in nature, it affects one’s family, 
friends, and community. Eventually, a personal commitment to stop using 
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drugs is needed, and typically, most abusers need drug treatment. Some 
factors affecting drug treatment in Appalachia include stigma, cost, per-
sonal preferences, and access to and availability of treatment centers.
Mental Health Stigma and Denial. The ARC study found that the 
stigma attached to seeking mental health services prevents many addicts 
from getting treatment.10 Also, community stakeholders cited parental de-
nial of children’s mental health needs and multigenerational acceptance 
of mental health and substance abuse problems as barriers to treatment. 
Generational addiction may be the default behavior. Some rural Appala-
chians avoid treatment even if services are available because they fear be-
ing observed and judged by others or because the family views professional 
counseling as a sign of personal or moral failure. This causes some people 
suffering from depression and other disorders to use alcohol and drugs to 
cope with their emotional or physical pain.
Costs and Personal Preferences. A signifi cant number of Appalachian 
residents have no insurance or only limited insurance, which prevents 
them from seeking or receiving services. Alternatively, some rural Appala-
chians may avoid seeking professional help for health problems, including 
substance abuse, because they do not want to be “beholden.” Regardless of 
the illegality or the degree of personal and family disruption their drug use 
causes, some rural Appalachians would rather self-medicate to relieve their 
pain, depression, or other health problems because it avoids the perceived 
embarrassment of seeking the assistance of a professional health care pro-
vider.43 People’s behaviors are directly infl uenced by their beliefs, so pa-
tients who fear that a health care provider may take advantage of them or 
reveal their problems to the community may be reluctant to seek help.44 
Conversely, participants in a focus group reported that being able to care 
for oneself and one’s family is of the utmost importance. The family is of-
ten the primary arena of decision making in rural Appalachia, acting as a 
resource for problem solving and assistance; community or church affi lia-
tion is often secondary to the family unit. Family problems are considered 
private, and social services agencies are regarded as an unreliable replace-
ment for the family circle. This attitude may infl uence an individual’s de-
cision to seek outside help. Substance abuse is often not recognized as a 
harmful behavior until an adverse personal experience, criminal activity, 
emotional response, or other detrimental outcome reveals the extent of the 
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addiction and its consequences for the lives of others.1, 2 Seeking the help of 
social services may be a last resort in response to such a crisis.45
Access and Availability. Lack of transportation often prevents people 
in rural Appalachia from receiving community-based services. Treatment 
centers may be more than an hour’s drive from home. Individuals willing 
to seek help and who have the resources to obtain treatment may still fi nd 
it diffi cult to make the trip to a treatment facility. Working individuals may 
not have the time to travel to the treatment center or participate in recov-
ery groups. As a result, they may suffer in pain or continue their addictive 
habits.10 
Due to the scarcity of treatment facilities in rural Appalachia, commu-
nity-based health care services are limited. A study conducted by Project 
HOPE found few treatment options among the most distressed counties 
in Appalachia.46 Only 8 percent of distressed Appalachian counties had 
substance abuse treatment services, and 20 percent of these counties had 
hospital-affi liated mental health services. The ARC study found that ac-
cess to inpatient treatment and nonhospital residential treatment for sub-
stance abuse or mental health issues was less common in Appalachia than 
elsewhere. Specifi cally, a smaller proportion of Appalachians who sought 
treatment in an inpatient facility was able to obtain services compared 
with those outside the region.10 Community stakeholders observed that 
their individual counties lacked adequate mental health services, and in-
patient treatment facilities were not nearby or not readily available. In ad-
dition, the scope of services was limited; treatment was often provided by 
counselors, psychologists, or psychiatrists who practiced in the county for 
only a day or two each week. The lack of a residential treatment facility was 
the most commonly cited medical service gap, and those in crisis often had 
to leave the region to obtain help. As a result, the ARC study concluded 
that people in Appalachia had diffi culty obtaining inpatient and long-term 
residential treatment due to the existence of fewer residential treatment 
facilities. This implies that most individuals in need of inpatient or resi-
dential treatment have to either struggle with their addiction or seek care 
far from home. 
Conversely, the ARC study found that, over a one-year period, a great-
er proportion of adults in Appalachia received outpatient mental health 
treatment compared with the rest of the nation. Treatment facilities in the 
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region were more likely to accept payment from governmental sources 
such as Medicaid or to have sliding payment scales. However, the number 
of patient contacts did not address the key issues of accessibility, availabil-
ity, and quality of care.
Substance Abuse Prevention Programs 
Because of the region’s heterogeneity, a one-size-fi ts-all approach is unlike-
ly to be effective in addressing substance abuse in rural Appalachia. A num-
ber of interventions have been employed, but community-based initiatives 
appear to be the most successful, at least in the Appalachian coalfi elds.
Community coalitions help residents mobilize resources and organize 
activities to improve the health and welfare of their community.47, 48 By 
bringing together various stakeholder groups such as local government, 
law enforcement, education, health agencies, churches, nonprofi ts, busi-
nesses, and private citizens, coalitions can identify, plan, and initiate public 
health programs that would not be possible through a single agency.49–52 
The successful community-based initiatives described below illustrate the 
effectiveness of this approach.
Coalition on Appalachian Substance Abuse Policy (CASAP). Formed 
in response to the growing problem of substance abuse in Central Appa-
lachia, this coalition of representatives from Kentucky, Tennessee, Virgin-
ia, West Virginia, and Ohio involves public offi cials, local communities, 
and treatment professionals. CASAP’s mission is to “seek change in public 
policy, increase human and fi nancial resources, develop educational ma-
terials, and provide a forum for knowledge exchange to address substance 
abuse in Appalachia to decrease the destructive impact of substance abuse 
on personal, community and economic development.”36 It seeks to pre-
vent substance abuse by (1) increasing communication among Appala-
chian communities, addressing substance abuse and health problems, and 
identifying common interests and concerns; (2) providing information 
to increase the understanding of how substance abuse affects economic 
development and overall well-being; (3) developing and using locally ap-
propriate data-collection strategies; (4) exploring national and statewide 
policies to better identify Appalachian-specifi c substance abuse problems; 
(5) identifying resources for addressing substance abuse problems; and (6) 
proposing policies to solve those problems. This primarily grant-funded 
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nonprofi t organization cannot claim a decrease in substance abuse, but 
it makes the topic a priority among community coalitions, state agencies, 
and providers in the core Appalachian states.36
Strong Through Our Plan (STOP). This community-based organiza-
tion, developed in Gilbert, West Virginia, “is committed to a high quality 
of life free of the impact of substance abuse and its adverse affects through 
service and mobilization of our communities.”53 The coalition was formed 
as a result of growing problems related to the use of OxyContin and other 
prescription drugs in the community. In Gilbert, once known as “Pillbert,” 
the STOP agenda focuses on attacking problems associated with nonmedi-
cal prescription drug use, such as crime and addiction. STOP’s interven-
tion efforts include education, supply and demand reduction, alternative 
youth activities, rehabilitation, public relations, and political action. The 
education intervention sponsors workshops for parents and adolescents 
and invites speakers to cover different aspects of substance abuse and ad-
diction. The supply and demand intervention involves speakers from phar-
maceutical companies addressing the issue of OxyContin addiction. The 
coalition’s proactive stance has had some positive results, and STOP ac-
tivities have now spread to multiple communities in West Virginia.53 The 
power of STOP is based on the premise that “a committed community is 
frequently the best, sometimes the only, remedy to a serious, life threaten-
ing drug problem in Appalachia.”18
Appalachian Regional Commission (ARC). This federal development 
agency is a funding source for local coalitions. In March 2006 the ARC and 
the federal Offi ce of Rural Health Policy awarded $161,000 to East Tennessee 
State University’s College of Public and Allied Health for a training confer-
ence to arm community coalitions with the knowledge and tools needed to 
address substance abuse and its symptoms in their communities. Twenty-
six local coalitions from Alabama, Kentucky, South Carolina, Tennes-
see, Virginia, and West Virginia attended the conference and were award-
ed seed money in the form of small challenge grants to fi ght substance 
abuse in their respective communities. Their progress was evaluated after 
six months and after two years. Coalition activities included (1) educating 
law enforcement and emergency personnel about evidence collection and 
record keeping using the drug-endangered children protocol; (2) purchas-
ing and distributing educational materials about methamphetamine and 
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substance abuse to youth and community groups; (3) purchasing media 
airtime to implement community awareness programs; (4) developing ed-
ucational materials about methamphetamine production for use by hotel 
and motel owners and managers, real estate agents, and property manag-
ers; (5) designing and implementing training modules for those seeking 
jobs in public transportation and for coal miners that included basic in-
formation about alcohol and other drug use, appropriate screening tech-
niques, the risks and impact of drug use, and sources of help; (6) teaching 
about substance abuse prevention at health fairs; (7) mapping current lo-
cal prevention programs and activities; and (8) completing a gap analysis 
of preferred drug prevention activities.
On follow-up, the results of these twenty-six local coalitions seemed 
applicable to many southeastern Appalachian communities dealing with 
substance abuse. The majority of the teams perceived a threat to the health 
and welfare of their communities as a result of substance abuse, although 
many barriers hindered the full implementation of community plans. Lack 
of volunteer manpower, time for training, and money were the most fre-
quently cited barriers to action by the community teams, although time 
seemed to be a greater barrier than money.c 
Operation UNITE. A nonprofi t foundation in Kentucky, UNITE works 
to rid communities of illegal drugs through investigation, treatment coor-
dination, support for families and friends of addicts, and community edu-
cation. UNITE’s goal is to “educate and activate individuals, by developing 
and empowering community coalitions, to no longer accept or tolerate the 
drug culture.”54 Launched in 2003, UNITE has engaged in counterdrug ini-
tiatives, public education about the dangers of substance abuse, and treat-
ment coordination for substance abusers. UNITE coordinates more than 
thirty local coalitions involving over 8,000 volunteers who are responsible 
for creating antidrug programs and events in their counties. Through these 
efforts, local coalitions are able to spread the word regarding the dangers 
of substance abuse and offer prevention activities. The majority of adoles-
cents in Kentucky are receiving drug education through UNITE. UNITE 
also provides treatment vouchers to individuals who cannot afford res-
idential drug treatment, and since 2005, more than 1,500 men, women, 
and children in eastern Kentucky have received drug treatment through 
these vouchers. Addicts who otherwise would not have received care are 
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resuming drug-free lives. Communities have become more livable, with 
less criminal activity. Local health and welfare systems show less strain be-
cause former addicts are more likely to be employable and become produc-
tive members of the community. UNITE groups also assist local, state, and 
federal law enforcement agencies by providing supplementary drug detec-
tion equipment to help build strong cases against drug dealers. As a result, 
UNITE’s counterdrug initiatives have a 97 percent conviction rate.54 Addi-
tionally, between 2003 and 2004, UNITE seized over $1.6 million worth of 
drugs and saw the street supply of OxyContin decrease to 10 percent of all 
prescription drugs seized.55
Further Research
To advance an understanding of the issues surrounding substance abuse in 
the Appalachian region, a number of additional research questions must 
be addressed, including the following.
What role does theory play in explaining regional characteristics and 
substance abuse behaviors in rural Appalachia? To date, there has been 
limited theory-based research that analyzes the interpersonal factors re-
lated to substance abuse in Appalachia. Research in this area could explore 
the beliefs and behaviors associated with substance abuse. For example, de-
termining the role of signifi cant others in substance use behaviors and be-
havioral control could be useful in the design of preventive interventions.
What community characteristics contribute to a reduction in sub-
stance abuse in Appalachia? The salience of community factors such as 
norms, resources, volunteer involvement, and community awareness re-
lated to substance abuse is an area that needs to be clarifi ed.
What is the relationship between a community’s resources and its ad-
diction rates, as well as its success in preventing substance abuse? Identify-
ing Appalachian best practices can help determine which components of 
coalition organization, community education, and intervention are most 
effective in preventing substance use and abuse.
What infl uence do employment options have on one’s self-esteem, and 
how does this affect the initiation or escalation of substance abuse? Re-
search should explore the effect of repetitive, low-paying jobs on mental 
health and substance abuse. Exploring how traditional types of work, such 
as coal mining and trucking, and contemporary occupations, such as jobs 
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in computer call centers and service industries, relate to the prevalence or 
prevention of substance abuse is another path for researchers.
What are the fi nancial or other incentives underlying the current vol-
ume of painkillers prescribed by doctors? Do the fi nancial incentives asso-
ciated with the patient’s work environment or the nature of the job play a 
role? What incentives does a physician have to prescribe more painkillers 
than might be considered medically necessary? Researchers should explore 
the decision-making processes among workers, managers, and prescribers 
to gain a better understanding of the factors involved in choosing to treat 
pain with medication and not pursue alternative methods of pain relief. 
This information would be helpful in the development of educational ma-
terials about the dangers and consequences of using medication as the sole 
mechanism for pain relief.
The relationship between substance abuse and economic conditions 
in Appalachian communities needs to be explored. Does substance abuse 
result in an unemployable workforce, or do high rates of underemploy-
ment or unemployment lead to substance abuse? Are both these dynamics 
at work simultaneously? What effects does this have on the community? 
Health promotion efforts in the workplace as well as more testing, treat-
ment, and recovery programs could result in increased productivity. It 
would be useful to conduct cost-benefi t analyses to determine the direct 
impact of health promotion efforts, as well as pinpoint and clarify relevant 
issues in the work environment.
What are the most commonly used inpatient, outpatient, and resi-
dential treatment options, and how effective are they in treating addic-
tion in rural Appalachia? What factors hinder the seeking of treatment? 
More needs to be known about appropriate and place-based substance 
abuse treatment options in Appalachia. First, barriers to treatment must 
be identifi ed, and effective ways of overcoming these barriers and suffi -
cient supports must be developed. The stigma associated with treatment 
and recovery needs to be explored and dissipated to ensure appropriate 
treatment referrals for substance abusers. Second, reasons for the scarcity 
of residential treatment facilities in the region must be identifi ed. Appala-
chia lacks a suffi cient number and variety of residential treatment options, 
and as a result, many individuals receive only outpatient care. Why is it that 
more options do not exist?
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Policy Recommendations
The well-documented problem of substance abuse in rural Appalachia can 
be addressed through the implementation of policy initiatives such as the 
following.
Local, state, and federal government policies should be analyzed for 
effectiveness. Identifying and disseminating the policies that are most ef-
fective in halting drug use, diversion, and distribution would help other 
communities adopt uniform and consistent structures. A list of best prac-
tices for policy initiatives could be developed based on this information.
More facilities are needed in the region to provide treatment, coun-
seling, and recovery services. Regional and federal support and fund-
ing are needed to make this a reality. Policies that create reimbursement 
mechanisms that reach across state borders and that employ more trained 
counselors would also address treatment issues in Appalachia. Free or re-
duced-cost community-based mental health and substance abuse treat-
ment services should be a priority in the region. The development of a 
comprehensive service delivery infrastructure in rural communities—one 
that is responsible and responsive to the needs of substance abusers—
would be of great value in reducing substance abuse.
Policies promoting community capacity building and mobilization in 
Appalachia should be developed as a means of preventing substance abuse. 
Schools, local government, law enforcement, health agencies, youth, and 
concerned citizens should be included in community antidrug coalitions. 
Diversity among coalition members increases the breadth of community 
interest and resources, produces more “buy-in,” and brings different tem-
peraments, talents, and convictions to the table. The entire community 
needs to be involved and committed to effect positive change, and the par-
ticipation of many community sectors increases the likelihood of change.
It has been suggested that legalizing drugs would decrease criminal 
activity and reduce overcrowding in prisons. In 2008 there were 500,000 
nonviolent drug offenders in prisons and jails and more than 1.8 million 
drug arrests.56 As a result, the U.S. government is paying billions of dollars 
annually to house nonviolent individuals. Additionally, the societal costs 
of alcohol and tobacco use are signifi cantly higher than the costs of ille-
gal drug use. In the mid-1990s alcohol- and tobacco-related consequences 
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were estimated at $86 billion and $65 billion, respectively, compared with 
$58 billion for illegal drug use, including enforcement and incarceration.57 
As such, the issue of legality should be explored to determine what type of 
policy might be satisfactory to all involved—that is, those for and against 
legalization.
Policies related to law enforcement and the use of federal land to cul-
tivate illegal drugs are required. The Appalachian mountains are an ideal 
place to grow marijuana and to produce methamphetamine because of the 
rural geography and low population density. This area is diffi cult to patrol, 
and due to the downsizing of police forces as a result of economic issues, 
the situation may only get worse.20 A better use of resources should be ex-
plored to eradicate the illegal production of drugs on federal land.
Drug courts, which are designed to be an alternative to the traditional 
court system, are lacking in Appalachia.58 Through drug courts, nonviolent 
substance abuse offenders are entered into a comprehensive program of 
supervision, substance abuse treatment, and drug testing instead of the jail 
or prison system.59 These programs have proved to be successful. A study 
conducted in Kentucky found that two years after completing a drug court 
program, only 20 percent of participants had been convicted of a new fel-
ony, compared with 57 percent of non–drug court participants. Addition-
ally, Kentucky saves roughly $2 million a year by not having to incarcerate 
eligible drug court participants.60 As such, drug courts seem to be an effec-
tive means of reducing drug-related offenses. 
Notes
a. Narcotic drugs include natural opiates such as morphine and codeine, 
semisynthetic opioids (opiate-like drugs) such as hydrocodone and oxycodone 
(OxyContin), and fully synthetic opioids such as methadone. Each of these sub-
stances has a legitimate medical use but can be abused by nonprescription use, 
overuse, or illicit trading in pills or prescriptions. Methamphetamine is a medical 
stimulant used to treat exogenous obesity or attention-defi cit hyperactivity disor-
der. It is subject to abuse by nonscientifi c production methods, inappropriate dos-
ages, and high frequency of use.
b. The “shake and bake” method is a “cold cook” process that produces small 
amounts of methamphetamine by combining easily procured ingredients in a 
plastic soda bottle with pseudoephedrine in an amount that falls below legal re-
porting requirements. This method is faster and more mobile than those requiring 
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open-fl ame heating and distillation over several days. Although the risk of fi re is 
diminished, explosions can be more intense, and producers may discard the en-
vironmentally hazardous two-liter bottles along roadsides and in common waste 
containers, putting the public in danger. 
c. This work was supported by a grant from the ARC (grant no. CO-15197-
302-2005). The federal Offi ce of Rural Health Policy also contributed support 
through the ARC.
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Oral Health 
Daniel W. McNeil, Richard J. Crout, and Mary L. Marazita
Oral health is a sentinel marker of overall health status. In Appalachia, it 
serves as a mirror refl ecting health and well-being in the region. Whereas 
dental health involves a singular focus on dentition (teeth), oral health is a 
more comprehensive concept that includes the well-being of the oral cav-
ity and areas of the head and neck, including aspects of function and ap-
pearance. Important health factors related to oral health but not typically 
considered part of dental health include diet, tobacco use, psychological 
functioning, pregnancy, cardiovascular disease, and head and neck cancer. 
Like other areas of health, oral health is not simply the absence of disease1; 
given the importance of the mouth in various consumptive and social are-
nas, oral health implies functioning that allows a high quality of life. Social 
aspects such as the smile and the facial structure are included in oral health, 
as is psychosocial development2; the enjoyment of foods that require biting 
and chewing, such as raw fruits and vegetables; and ongoing self-care be-
haviors that prevent disease, such as toothbrushing and fl ossing. 
Stereotypical views of Appalachians include images of people with 
broken teeth, missing teeth resulting in gaping holes in the dentition, or 
completely absent teeth.3 Although some scientifi c data support the ex-
tent of edentulism (toothlessness) in Appalachian states,4 the understand-
ing of the antecedents of and solutions to oral health problems is in its 
infancy. There is a growing public awareness of oral health problems in 
Appalachia, as evidenced by reports in the popular press, such as the com-
prehensive newspaper series “The State of Decay” in West Virginia.5 In an 
attempt to transcend stereotypes about toothlessness and “fatalism,” this 
chapter broadly examines oral health in Appalachia, presents fi ndings 
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from research conducted at the Center for Oral Health Research in Ap-
palachia, and discusses research and policy needs to promote better oral 
health among Appalachians.
Oral Health and Disease 
Many of the environmental and behavioral factors associated with oral 
health in Appalachia are observed in other rural areas as well. The deter-
minants of oral health vary across the region, given that Appalachia spans 
thirteen states, each of which has its own policies, laws, and social and 
environmental infl uences. Among other factors, including psychosocial 
ones,6 state laws governing dentistry and dental hygiene differ consider-
ably, as does the public funding of dental services for low-income residents 
through Medicaid.
Although caries (cavities) is the most common chronic disease in 
childhood,1 numerous other oral conditions are important to health status 
throughout life. Consideration of the complete range of diseases is beyond 
the scope of this chapter, but the most common disorders are addressed in 
terms of their relation to Appalachia.
Edentulism. Edentulism in the adult population is a major problem 
in the region. Adults in some parts of Appalachia (e.g., West Virginia and 
eastern Kentucky) have lost more teeth than their peers in other states,4 
and more West Virginians over age 65 have lost six or more teeth (66 per-
cent) than their counterparts in any other state or jurisdiction. Complete 
tooth loss in West Virginia is the highest in the nation for those older than 
65 (38 percent) and is twice the national average.4 
Tooth loss may be considered the unfortunate end point of progressive 
oral disease so extreme that there is no proper foundation for the teeth. 
Tooth loss, however, may also occur through extraction due to caries so 
extensive that a tooth is no longer vital, or it may be caused by trauma re-
lated to accidents or injuries. In some population groups in Appalachia 
and elsewhere, extracting natural teeth is regarded as a viable health choice 
because of the belief that it will prevent future pain or other dental prob-
lems.7 Although lore suggests that having a tooth extracted (or the com-
plete absence of teeth) is preferable to keeping a tooth (or teeth), missing 
teeth actually set the stage for other oral problems. Historically, marital 
dowries were sometimes given to couples for full mouth extractions and 
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the construction and fi tting of upper and lower dentures.8 Even today, pa-
tients at dental clinics sometimes choose extraction even when the natural 
tooth could be saved, or they request the extraction of other teeth near a 
diseased tooth. The idea is that once the mouth is numbed, nearby teeth 
should be removed for practicality’s sake, given the expectation that all of 
one’s teeth will ultimately be extracted. There are also socioeconomic ante-
cedents and implications, in that extraction is typically less expensive and 
fear-inducing than other treatments such as root canal therapy.9 Although 
Appalachians (like people elsewhere) view the loss of teeth, particularly 
visible ones, negatively, missing dentition may be an unfortunate conse-
quence of economic and social circumstances. Attention to oral health may 
be superseded by more pressing fi nancial needs for food, transportation, 
and other health care, among other necessities.7 
Loss of permanent teeth can negatively affect not just appearance but 
also oral health. Teeth adjacent to the open space become mobile, allowing 
food to be trapped and affecting how the teeth fi t together. The lack of nat-
ural teeth affects nutrition and, ultimately, weight and cholesterol levels, 
as fresh fruits and vegetables may be less likely dietary choices. Joshipura 
and colleagues10 observed a signifi cantly lower intake of vegetables, fi ber, 
and carotenoids and a higher intake of cholesterol and saturated fat in a 
cohort of edentulous men compared with a control sample of men with 
twenty-fi ve or more teeth. Hung and associates11 longitudinally evaluated 
men aged forty to seventy-fi ve from 1986 to 1994. The loss of fi ve or more 
teeth in this cohort was associated with a less healthy diet. Any tooth loss 
was associated with the consumption of fewer apples, pears, and raw car-
rots. These fi ndings have strong implications for the overall health of Ap-
palachians, given the high prevalence of tooth loss in some areas.4
Periodontal Disease. One of the primary causes of tooth loss is peri-
odontal disease, which affects the gingivae (gums). Periodontal conditions 
range from gum infl ammation (gingivitis) to serious pathology resulting 
in major damage to the soft tissue and bones (upper and lower jawbones) 
that support the teeth. The more severe type, periodontitis, is the presence 
of gingival infl ammation at sites where the connective tissue fi bers have 
become detached from the outside covering of the root. Periodontal dis-
ease can be a precursor to tooth loss because, with compromised gingivae, 
there is no proper foundation for the tooth. Infection and infl ammation 
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also lead to the loss of tooth-supporting bone.12 In advanced cases, teeth 
are lost. Moreover, evidence has linked periodontal disease to heart attack, 
stroke, diabetes, hypertension, adverse pregnancy outcome,13–15 and cog-
nitive dysfunction.16 Many of these health problems are known to occur 
more frequently in Appalachia than elsewhere.17
Periodontal disease leading to tooth loss has a number of possible 
antecedents, primarily related to lifestyle. The factors associated with an 
increased risk for periodontitis and more severe disease are poor oral hy-
giene, tobacco use, type 1 and type 2 diabetes, stress, depression, poor 
nutrition, obesity, and physical inactivity.18 Many of these issues affect Ap-
palachian populations. Use of tobacco—either smoking or using smoke-
less products—imparts a greater risk for periodontal disease. Individuals 
who smoke cigarettes and pipes have a much greater loss of supporting 
bone than nonsmokers in international studies.19–21 In addition, periodon-
tal disease is more severe and more prevalent in patients with both type 1 
and type 2 diabetes mellitus.22 This issue is a critical one, given that type 2 
diabetes is more prevalent in Appalachia than in other parts of the United 
States.23 Patients with type 2 diabetes and periodontitis have a faster rate of 
supporting bone loss than those without diabetes.24
Poor oral hygiene is also closely associated with periodontal disease. Some 
forms of periodontal disease, however, appear to be biologically determined, 
related to genetic predisposition or other diseases. Certain oral pathogens are 
part of a causative chain that can lead to periodontal disease, recession of the 
gums, and bone loss, but the broader question is how these pathogens became 
colonized and grow. Possible explanations include poor oral hygiene, insult to 
the tissues from tobacco use, genetic predisposition, or other factors.
Caries. Along with tooth loss, caries accounts for most of the public’s 
focus on oral health. Caries is an infectious disease that can affect both the 
primary dentition (“baby teeth”) and the permanent dentition; it can oc-
cur at any time during the life span, although it typically begins in child-
hood.25 Caries is the most common chronic childhood disease, being fi ve 
times more prevalent than asthma and seven times more prevalent than 
hay fever.1 Yet it is underrecognized in terms of its health and psychosocial 
impact. The 2000 surgeon general’s report on oral health indicated that 80 
percent of caries in the United States was found in 20 percent of the popu-
lation, with ethnic and racial groups at increased risk.1 Historically26 and 
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currently, residents of Appalachia are more affected by caries and other 
oral diseases than many other groups in the nation. Within Appalachia, 
particular parts of the region or specifi c population groups may be espe-
cially affected by caries.
Toothbrushing, fl ossing, and other oral hygiene behaviors are associ-
ated with the prevention of caries. Social factors can either predispose indi-
viduals to caries or protect them from caries and other oral diseases. Poor 
and disadvantaged groups are disproportionately affected by caries, and 
contributing factors include fl uoride use and diet.25 Risk for caries can be 
conceptualized in three domains: the social arena, the oral environment, 
and microbiological factors.27 The social arena includes socioeconomic 
status, education, and income, all of which are known to be lower in por-
tions of Appalachia than elsewhere in the country.28
Historically, the fl uoridation of public water supplies heralded a tre-
mendous decrease in caries nationally and internationally. In Appalachia, 
however, large numbers of residents depend on private water supplies such 
as wells and cisterns.29 Although it is possible to use fl uoride supplements 
in private water supplies, doing so represents an additional time and cost 
burden, making it less likely to occur. Water quality from private water 
supplies is also an issue in some parts of Appalachia because wells and 
other sources may be contaminated with pollutants due to the lack of sani-
tary sewage disposal, mountaintop removal and other mining, and various 
industrial activities. Bottled water can be used, but most brands either are 
not fl uoridated or contain insuffi cient fl uoride levels to provide a health 
benefi t.30 Although bottled water with added fl uoride is sold, its availability 
in all areas is uncertain; using it also demands extra time in identifi cation 
and selection and likely entails extra cost.
Diet has a major impact on caries. Liquids and other foods that are 
high in sugar predispose one to caries. Consumption of soft drinks and 
other sugary beverages and foods is implicated in dental erosion—the 
acidic etching away of enamel and dentine.31 Dietary practices in Appala-
chia are likely factors in the region’s elevated rate of caries.32 For example, 
a high rate of soft drink consumption, particularly Mountain Dew, among 
young people has been implicated as a dietary and behavioral factor as-
sociated with rampant caries.33, 34 National media attention was focused 
on this issue when ABC’s 20/20 reported on Mountain Dew usage among 
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youths in eastern Kentucky.35 In addition to sociocultural factors, giving 
soft drinks or juice drinks to young children may be a function of poor 
water quality or the unavailability of clean drinking water.
Oral Cancers. The prevalence of oral cancers is higher than the nation-
al average in half the Appalachian states, with greater associated mortality 
in ten of the thirteen states.36 The high rate of tobacco use in Appalachia,37 
including “spit” or smokeless tobacco, suggests a greater propensity to de-
velop oral cancers, although other factors, such as alcohol consumption, 
may interact with tobacco use to affect risk. Among those who use spit 
or smokeless tobacco, pouches can form between the gingivae and cheek 
tissue, providing a place for pathological changes to occur. There is an as-
sociation between spit or smokeless tobacco use and the development of 
oral cancers, although data from West Virginia38 revealed no increased in-
cidence or mortality from such use. It was suggested, however, that the 
low rate of alcohol consumption in the state may be involved, as alcohol is 
known to interact synergistically with tobacco to produce ill effects.
There are a number of other biopsychosocial determinants of oral can-
cers. For example, ill-fi tting dentures that produce oral sores are associated 
with an increased risk of developing oral cancers.39 It is important for indi-
viduals with dentures to have periodic oral health exams,39 but the rate of 
annual dental visits for adults in Appalachia is lower than the national av-
erage4 and much lower than is typically recommended. Given the high rate 
of edentulism in Appalachia, one might presume a high rate of denture use, 
which could be associated with an increased risk for oral cancers. Such a 
conclusion would be speculative, however, although some data do exist on 
edentulism and denture use in Appalachia. In one sample of community-
dwelling adults aged 73 to 95 in Appalachian Pennsylvania, 44.7 percent 
had full dentures, 28.9 percent had partial dentures, and 26.4 percent had 
no dentures; some of those in the last group were dentate, and others were 
edentulous but without dentures.40 A study of adults aged 65 and older in 
Kentucky found that nearly half (46.7 percent) were edentulous, and 89.5 
percent of those individuals had dentures.41 Of the elders considered den-
tate, about half (51.5 percent) had some sort of prosthetic aid for missing 
dentition (e.g., fi xed or removable partial dentures). 
Other Oral Conditions and Diseases. In addition to periodontitis, 
caries, and oral cancers, there are numerous other oral conditions that may 
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be affected by environmental and behavioral factors in Appalachia. Drug 
use has become a critical element affecting oral health in Appalachia. In 
particular, methamphetamine (meth) production and use have greatly in-
creased in rural parts of the United States since the 1990s.42 Small com-
munities and rural areas such as those found in Appalachia have been 
particularly affected.43 The use of methamphetamine is associated with a 
constellation of oral health problems referred to as “meth mouth,”44 in-
cluding dry mouth (xerostomia),45 rampant decay (caries), and grinding 
of the teeth (bruxism). Methamphetamine stimulates the central nervous 
system and results in physical overactivity and hyperthermia, which leads 
to excessive perspiration, reduced salivary fl ow, and, ultimately, a sensation 
of dryness.46 Rather than drinking water, methamphetamine users often 
crave sugar and typically drink large quantities of nondiet soft drinks.47 
Without the protective buffering effects of saliva, caries is often widespread 
in methamphetamine users.45 Metham phetamine use also increases motor 
activity, inducing excessive chew ing, grinding, or clenching, which con-
tributes to the destruction of already compromised dentition.48 As such, 
dentists, dental hygienists, and dental assistants may be the fi rst health pro-
fessionals to interact with a methamphetamine abuser due to the pain and 
oral dysfunction associated with meth mouth.
 In a comprehensive view, oral health can affect and be affected by a 
variety of lifestyle issues, health behaviors, and diseases. Tobacco is an im-
portant factor in Appalachia, both as a harmful substance and as an agri-
cultural and economic force.49 Given that the rate of tobacco use is higher 
in at least some parts of the region37 than in the general U.S. population, 
there are implications for the incidence of various forms of cancer, includ-
ing but not limited to oral cancer. Diet, nutrition, and food availability 
(food insecurity) are concerns in many places in Appalachia,50 and they 
broadly affect a variety of health aspects, including prenatal development. 
The condition of the teeth, gums, and oral cavity affects one’s food choices 
and one’s quality of life.11 Diet and nutrition, in turn, have implications for 
obesity, which is prevalent among youth in parts of Appalachia.23 Type 2 
diabetes is also widespread in parts of the region, and dietary factors are 
key to both its prevention and its management.23 Oral health is associated 
with systemic health issues as well. For instance, maternal periodontal sta-
tus has been related to premature birth and low birth weight13; periodontal 
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disease has been linked to cardiovascular disease and stroke.14 To the extent 
that Appalachia or parts of it have higher rates of periodontal disease, this 
may be related to a greater prevalence of negative birth outcomes,51 cardio-
vascular disease, and stroke, all of which may be connected with other fac-
tors such as smoking and socioeconomic status. 
Oral Self-Care and Professional Dental Services
Preventive oral health behaviors, such as brushing, fl ossing, and regu-
lar dental visits, are affected by myriad factors, including the social en-
vironment (e.g., the expectation that one’s visible dentition is complete, 
structurally intact, and without obvious discoloration), the physical envi-
ronment (e.g., the number of bathrooms in a home and the availability of 
toothbrushes and sinks), prosperity and well-being, the health care system, 
and even genetic endowment. Generational issues abound in Appalachia; 
self-care behaviors are transmitted, in part, within families, as are percep-
tions of dental care and reactions to it (e.g., fear52) and health-seeking be-
haviors such as keeping dental appointments. 
Access to and utilization of dental care are related to the number and 
distribution of oral health care professionals (e.g., dentists, dental hygien-
ists) in a community, state, or region; the patient loads of these profession-
als; costs and other fi nancial aspects; availability of transportation; public 
policy; and psychosocial variables such as socioeconomic status and oral 
health values.7 With approximately 60 percent of the counties in the region 
considered dental health professional shortage areas, the dental workforce 
is an important issue in Appalachia.53 Dental practices are unevenly dis-
tributed, massed in urban and suburban areas. Data from Ohio indicate 
that the dentist-to-population ratio in Appalachian Ohio is one-half that 
in the state’s more urban counties.54 
Public policy about dental care in large part determines access to den-
tal care and profoundly affects utilization. Policies enacted by governments 
and positions taken by dental professional groups (sometimes in opposi-
tion to each other) impact the oral health of the population, for better or 
worse. For example, in West Virginia, dental hygienists were historically 
allowed to practice only under the direct supervision of a dentist who was 
physically present at the offi ce location. This policy contributed to more re-
stricted access and higher costs, but the counterargument was that quality 
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of care demanded direct supervision by dentists. This policy has been chang-
ing in West Virginia and across many other states. Now, some services can 
be offered by hygienists under the “general supervision” of a dentist—that 
is, the dentist need not be physically present at the hygienist’s practice loca-
tion. As of February 2011, only three of the thirteen Appalachian states still 
required direct supervision of all dental hygienists’ activities.55
Public policy has also attempted to meet the oral health needs of chil-
dren, with variable and less than ideal results. Although Medicaid and the 
Children’s Health Insurance Program provide funding for dental services, 
availability varies across states. In addition, reimbursement rates for den-
tists are limited, making the provision of such care less inviting economi-
cally, and sometimes even producing a net loss for a dental practice after 
overhead costs are considered.56
There is, nevertheless, a growing awareness of the need to promote 
oral health early in life, as evidenced by the creation of numerous school-
based programs. Seal Kentucky, for example, provides dental services to 
eastern Kentucky primary schools through a mobile van; this program ap-
plies sealants to the children’s teeth, as well as providing other dental pre-
ventive and treatment services.57
To help counteract the access problem, there have been numerous 
grassroots attempts to meet the immediate oral health needs of low-in-
come individuals.58 One example is Missions of Mercy through the Amer-
ica’s Dentists Care Foundation,59 which sponsors multiple-day events 
providing free dental care by volunteer dental professionals to the under-
served in various communities across the country, including Appalachia. 
Though these efforts are laudable and certainly provide humanitarian aid 
to many people, such events (which are often inundated with large crowds, 
including many individuals with severe dental problems) address only a 
very small portion of the need. These individuals may obtain treatment 
and pain relief, but they still have no “dental home” and no access to ongo-
ing preventive services. 
Oral Health Research: Family-Based Cohort in
North-Central and Northern Appalachia
The Center for Oral Health Research in Appalachia (COHRA) was estab-
lished in 2000, with the University of Pittsburgh School of Dental Medicine 
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as the coordinating center and West Virginia University as the organiza-
tional center. COHRA’s aim is to document the status of oral health and 
diseases in Appalachia, as well as related biological, psychological, and so-
cial factors. COHRA has taken a multifactorial, developmental approach to 
the study of child-environment interactions that lead to the development 
of oral disease. Given the focus on children and their caregivers, COHRA’s 
particular goal is to examine how families buffer or impart risk for oral 
disease among their children. For example, the high incidence of caries in 
early childhood has led to the study of pregnant women and their offspring 
in the fi rst two years of life.
COHRA Methods and Findings. There is a lack of population-based 
data to establish the oral health status of the entire Appalachian region. 
To address the need for scientifi c information that transcends stereotypes 
and anecdotal reports, COHRA conducted a comprehensive family-based 
study of oral health in four counties in north-central and northern Ap-
palachia. This resulted in the creation of a data source with approximate-
ly 650 household-based family groups, including approximately 3,000 
individuals.a 
The COHRA protocol60 was designed to assess oral health in families 
or households with one or more children using a multilevel (child, family, 
community) framework. Included in the evaluation was a dental screen-
ing to identify the presence or absence of teeth, suspected caries, lesions 
that might be indicative of oral cancer, orthodontic status, and possible 
periodontal problems. Additionally, oral microbiological sampling was 
performed to assess for pathogens associated with caries and periodontal 
disease, as well as biological sampling of blood or saliva for eventual DNA 
extraction. Finally, there was a battery of self-report questionnaires and 
interviews on oral hygiene behaviors, other preventive health behaviors, 
dental fear, fear of pain, and health attitudes in general. Although not gen-
eralizable to all of Appalachia, the fi ndings from this family-based sample 
can help guide communities and policy makers in setting goals, establish-
ing priorities, and planning prevention efforts. Some of the fi ndings from 
the COHRA project are presented here.
Heritability (i.e., the proportion of variability in the development 
of caries that is likely attributable to genetic factors) was estimated in 
COHRA families in the primary and permanent dentition and was found 
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to be substantial, indicating the existence of underlying genes for different 
caries phenotypes.61 DNA sequence variations, known as single nucleotide 
polymorphisms (SNPs), were assessed in candidate genes associated with 
caries. SNPs in the taste receptor pathways were associated with caries risk 
in the primary and mixed primary and permanent dentitions.62 
Caries and tooth sealant use were analyzed among COHRA chil-
dren in comparison to National Health and Nutrition Examination Sur-
vey (NHANES) norms.63 Although the use of tooth sealants on selected 
permanent teeth in children aged 5 to 17 years exceeded the national rate 
(44.8 versus 18.5 percent), the rate of caries in the primary teeth of 2- to 
10-year-olds and the rate of untreated caries in 6- to 18-year-olds were also 
higher (136 and 167 percent of the national rate, respectively). In younger 
children (aged 6 to 11 years), the overall rate of caries in the permanent 
teeth was 132 percent of the national rate. These fi ndings raise a question: 
why is the rate of caries so high—particularly untreated caries and at such 
young ages—when the rate of sealant use is so high? Poor oral hygiene and 
dietary behaviors are possible explanations. These fi ndings are both hope-
ful and disturbing. Sealant programs appear to be achieving some success, 
testimony to the work of social programs that help fund and promote such 
dental health behaviors. Nevertheless, the high rate of caries despite seal-
ant use is a concern.
Periodontal disease indicative of periodontitis was found to be much 
greater in the adult COHRA sample (83.9 percent) than in the U.S. popu-
lation.64 In the latter, mild to moderate forms of periodontal disease affect 
30 to 50 percent of adults, and the severe generalized form affects 5 to 15 
percent.65
In a preliminary COHRA study of the occlusal (orthodontic) sta-
tus of parents and their adolescent children,66 parents had a high rate of 
full or partial toothlessness, very little history of orthodontic care, a great 
unmet need for orthodontic care, and less demand for orthodontic care 
than would be suggested by clinically determined need. Among the ado-
lescents, however, their orthodontic histories and needs were similar to 
national norms, but with a lower demand for orthodontics. This fi nd-
ing is a concern, given that it may indicate less focus on oral health lat-
er in life. The oral health status of the parents suggested that they were 
considerably worse off than their children and in comparison to national 
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population-based statistics. This fi nding is consistent with reports from 
many adults in the COHRA project who indicated that their children’s 
dental care was a high priority, given their own oral health problems and 
negative dental experiences, which were often related to symptomatic care 
focused on pain relief.
In a COHRA study assessing dental fear and anxiety in parents and 
children,52 parents’ dental fear, including avoidant behavior and fear of 
pain, were positively correlated with dental fear in their children. The pos-
sibility of intergenerational transmission of dental fear was suggested in 
this Appalachian sample, as parents’ fears about pain and dentistry, as well 
as their avoidant behaviors, were associated with their children’s dental 
fear. 
Implications of the COHRA Data. So far, the COHRA fi ndings sug-
gest that Appalachians develop caries very early in life, experience dental 
fear that may be transmitted intergenerationally, have a lower demand for 
orthodontic care, and, in spite of a high rate of sealant use, have a much 
higher rate of untreated caries than the national norm. These fi ndings 
prompt questions regarding maternal oral health during and after preg-
nancy and its relation to the oral health of the child. These fi ndings also 
raise several concerns. First, the apparently high rate of periodontal disease 
in adults may be a step along the road to tooth loss. Second, the lower de-
mand for orthodontics among adolescents in the COHRA cohort relative 
to national norms may relate to other oral health values and future behav-
iors. Third, the likely intergenerational transmission of dental fear sug-
gests that the oral health status of parents and their oral health behaviors, 
values, beliefs, and attitudes are important infl uences on the oral health of 
Appalachian children throughout their lifetimes. Finally, the genetic re-
sults, though not exclusive to Appalachia, indicate how research about oral 
health in the region may inform research, practice, and policy outside of 
Appalachia. 
Oral health is a complex interplay of individual behavior rooted in fam-
ily and broader social infl uences. Psychological states such as dental fear, 
beliefs, attitudes, and values; topography and other geographic variables; 
economics; and public policy are also prominent factors. Although access 
to professional oral health care is a frequently cited problem and is a valid 
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concern for many consumers, resolving access problems alone is unlikely 
to turn the tide in addressing the oral health problems in Appalachia. Fail-
ure to utilize available services before experiencing symptoms that require 
more expensive care is a concern; this issue is evident in the lack of enroll-
ment and follow-through in social services programs for children.67 Other 
parts of the world that provide greater public funding for comprehensive 
dental care still have problems with a lack of voluntary utilization of the 
dental health care system.68 Infl uencing oral health values, attitudes, and 
beliefs among consumers and in public and private institutions may be 
the greatest challenge, but doing so may ultimately improve oral health in 
Appalachia.69 The often invoked concept of “fatalism” is a simplistic, off-
hand way of associating oral and other health problems with behaviors, 
beliefs, attitudes, and energy at the individual level. This conceptualization 
masks the broader infl uences in Appalachia, which are complex, multilay-
ered, and interactive.
Further Research
There is a dearth of empirical data delineating the scope and extent of 
oral health problems in Appalachia. Available indicators suggest that oral 
health problems, like general health issues, are considerable and represent 
a health disparity that places a disproportionate burden on Appalachians. 
Nevertheless, broad-based empirical data are needed, including a focus on 
states and localities in the region.
A population-based, comprehensive study of oral health in Appalachia 
is needed to provide a benchmark for future efforts. Work should not be 
confi ned to state boundaries, because there are many similarities among 
parts of states (e.g., areas within West Virginia and Kentucky).
Although some adult data are available on a state-by-state basis,4 bi-
ennial assessments of representative portions of the Appalachian popula-
tion should be implemented, perhaps through telephone surveys, to assess 
oral self-care behaviors, dental visits, perceived oral health status, and oral 
health quality. In addition, methods to positively impact individual be-
haviors, such as increasing the rate and effectiveness of toothbrushing and 
fl ossing, should be investigated in a broad-based fashion, including a view 
of longitudinal changes across developmental stages in life.
Health promotion interventions to address oral health problems in 
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Appalachia should be sensitive to local conditions and subjected to tri-
als in representative areas of the region before implementing them more 
broadly. 
Genome-wide approaches are necessary to fully understand the genet-
ic etiologies of oral health disparities in Appalachia and, by extension, in 
similar populations.
Policy Recommendations
Public policy about dental care in large part determines access to such care 
and profoundly affects utilization in Appalachia and elsewhere. These poli-
cies (e.g., Medicaid funding of extractions but not preventive services) of-
ten do not support the best oral health practices. As such, more nuanced 
and contingency-based policies are needed if the oral health of Appala-
chians is to improve.
Residents of Appalachia, particularly consumers, should be integral 
partners in—even drivers of—oral health research and health promotion 
efforts. Work must be community driven—by Appalachian people, for Ap-
palachian people.70
Funding should be allocated not only to meet the immediate restor-
ative dental treatment needs of the population but also to invest in re-
search. Greater funding of and focus on prevention activities should be the 
emphasis. Inculcating preventive behaviors in children and adolescents is 
vital, but this must be followed through at least into early adulthood.
Oral health should be a concern not only of dental health professionals 
but also of physical and mental health professionals. Preventive oral health 
care (e.g., sealants) should be in the purview of a variety of health profes-
sionals who are well trained to offer these services in concert with other 
health care (e.g., primary care visits).
Novel ways to provide and fund oral health services for low- and 
middle-income consumers should be explored, as well as methods of re-
warding consumers for engaging in preventive behaviors such as regular 
toothbrushing and fl ossing. Due to the links between periodontal disease 
and pregnancy outcome, diabetes, hypertension, heart attack, stroke, and 
cognitive function, reducing health care costs for the treatment of these co-
morbid conditions may help offset the costs of such programs.
A public-private infrastructure should be developed—perhaps one for 
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each state, with a regional superstructure—to initiate and support ongo-
ing efforts to improve oral health. One possible model comes from West 
Virginia, which recently promulgated a statewide oral health plan for 
2010–2015.71
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Part III
Urban Appalachian Health
There is little information about the health of the millions of Appalachians 
who have migrated to urban areas outside the region. Many of these mi-
grants and their descendants may be experiencing health disparities simi-
lar to those of their counterparts in the region. Given the genetic, social, 
and socioeconomic similarities between the migrant and nonmigrant pop-
ulations, a greater understanding of Appalachian health can be had by ex-
amining what is known about the health of all Appalachians, regardless of 
their geographic location.
This part presents techniques for identifying Appalachians who reside 
outside the region, a task that becomes more complicated after the fi rst 
and second generations of migrants. Of particular interest is an analysis 
of the health status of Appalachians in the Greater Cincinnati area, which 
may serve as a reference point for studying similar health issues among 
migrant families in other metropolitan areas. The concluding chapter dis-
cusses the techniques and outcomes of community-based participatory re-
search projects focused on the health status of women and children in an 
urban Appalachian neighborhood.
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Since the time of the Great Migration, when millions of Appalachians 
moved to urban centers outside the Appalachian region, questions have 
been raised about the status of those migrants and their descendants. How 
are these people faring in the cities? How do they compare with other 
urban groups on key social indicators? Do they show signs of economic 
and social assimilation? What are their social, economic, educational, and 
health needs, if any, and what programs and services might be required to 
meet those needs?
It has been diffi cult to answer these questions defi nitively, in large part 
because urban Appalachians are an “invisible minority.” That is, there is 
no broadly accepted defi nition of who is an Appalachian and who is not. 
This issue is central to understanding and addressing the health and well-
being of Appalachians residing outside of as well as within Appalachia. 
Health professionals interested in providing effective and effi cient health 
care services that meet specifi c Appalachian needs must be able to iden-
tify this population to do so. Identifying clusters of Appalachians in larg-
er populations is key to conducting health needs assessments, designing 
suitable intervention programs, training practitioners, attracting Appala-
chian patients, devising patient education methods, and evaluating service 
outcomes.
This chapter explores the practical aspects of Appalachian identity, 
discusses various approaches used to identify persons of Appalachian heri-
tage, and illustrates the diffi culty of selecting a best method for identifying 
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Appalachians. It also examines the consequences of applying these differ-
ent approaches by analyzing the concordance among them and using them 
to describe the demographic characteristics and health status of urban Ap-
palachians. The chapter concludes with a discussion of further research 
needs and policy recommendations.
Appalachian Identity
Not until the early twentieth century did place become a critical element of 
defi ning human populations in modern social theory. The growing aware-
ness that social groups live in “communities defi ned territorially” led to 
an emphasis on an identity derived from location.1 Thus, the idea of place 
joined that of culture in developing a contemporary notion of ethnicity, 
which, in many cases, lies at the heart of group and individual identity.1
Sociologists Richard Alba and Mitchell Chamblin have shown that 
“ethnic differentiation remains a prominent axis of social life” (p. 246).2 In 
the areas of applied medical and health research in particular, race and eth-
nicity remain key constructs.3 But the possibility of a group identity invites 
the question of how to elicit that identity. The cognitive aspects of eth-
nic identifi cation have several components: the felt signifi cance of group 
membership, the various labels by which members identify themselves to 
others, the group’s reaction to various labels by which nonmembers identi-
fy group members, and the availability of alternative identities in the wider 
society. Hence, identity is not an either-or option referencing specifi c and 
exclusive cultural content but a multidimensional personal option exer-
cised for a variety of reasons.4 A person’s identity is a shifting social con-
struct rather than a fi xed social determinant, which makes it particularly 
diffi cult to determine.
Place is an implicit part of the concept of Appalachia. Since the late 
1800s, the region has been physically “placed” along varying historical, 
cultural, economic, and political lines.5–9 Well over a century later, the re-
gion’s boundaries remain quite fl uid, and the same is true of Appalachian 
identity.
However, the question “Where is Appalachia?” is subtly different from 
the question “Who is Appalachian?” Latino immigrants in Pittsburgh’s 
Shadyside neighborhood live in the Appalachian region. The grandchil-
dren of eastern Kentucky coal miners who migrated to Detroit are now two 
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generations or more removed from the coalfi elds. Both examples point to 
the subtleties involved in ascertaining Appalachian identity.10
The distinct nature of a mountain identity was explored by a two-year 
National Science Foundation–sponsored study conducted in western North 
Carolina.11–13 Study participants expressed “a strong sense of cultural iden-
tity as mountain people” that persisted across social classes.12 However, the 
participants also indicated a growing degree of ambiguity or cultural “dis-
orientation” due to the rapid pace of social change in the mountains.13
The salience of Appalachian identity among the region’s out-migrants, 
as well as its persistence among their offspring, has led some social scien-
tists to entertain the possibility of ethnic group formation among urban 
Appalachians.14–18 However, the migration experience may be contributing 
geographic “dislocation” to the social “disorientation” already felt by some 
rural Appalachians. A changing social environment as well as a change 
of place makes the task of determining urban Appalachian identity even 
more diffi cult. Yet Appalachian migrants and their descendants have been 
identifi ed by researchers for well over half a century.
Identifying Appalachians: Three Standard Techniques
In every case, the operational issue is how to identify people of Appala-
chian heritage who live in urban areas both inside and outside the region. 
To date, three broad methodological strategies have emerged: place-based, 
self-identifi cation, and attribute-based. Each has its advantages and disad-
vantages, which makes it diffi cult to arrive at a single defi nitional approach.
Place-Based Approach. The place-based strategy is straightforward 
and consistent with the common defi nition of an Appalachian: if a person 
has roots in the federally defi ned region, the person is considered an Ap-
palachian. Several methods have been used to operationalize the concept 
of having roots in Appalachia. One is direct inquiry—that is, asking a per-
son whether he or she was born in a designated Appalachian county (fi rst-
generation Appalachian), has at least one parent born in a designated 
county (second generation), has grandparents born in a designated county 
(third generation), and so forth.14 A less frequently used alternative is to 
examine public records, such as birth and marriage certifi cates, or genea-
logical records, such as family Bibles or other documents, and relate them 
to states and counties of origin.19
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The inherent strength of this place-based technique is that people gen-
erally know where they were born and often where their parents and even 
their grandparents were born.a Its weakness involves the fundamental is-
sue of determining what constitutes the Appalachian region. Moreover, as 
noted earlier, not everyone born in Appalachia—however it is defi ned—is 
of Appalachian heritage. There are also limitations when identifying mul-
tigenerational descendants of Appalachian migrants whose family roots 
may be in Appalachia but who are no longer associated by birth to Appala-
chia—for example, fourth-generation migrants who were born and reside 
in non-Appalachian cities such as Cincinnati, Chicago, or Detroit.
Large national data sets are available to track Appalachian migrants using 
a place-based methodology. Gross migration data compiled by the Bureau of 
the Census from Internal Revenue Service (IRS) sample fi les allow county-to-
county tracking of tax return fi lers by Social Security number.20 Public Use 
Microdata Samples (PUMS) have also been employed to document histori-
cal migration fl ows into and out of Appalachia.21, 22 The decennial census has, 
until recently, provided the best overview of not only Appalachian in- and 
out-migration but also the socioeconomic characteristics of the migrants.23
Again, there are drawbacks to these techniques. IRS data, though use-
ful for tracking intercensal migration trends, are available only for tax re-
turn fi lers and do not include socioeconomic variables. PUMS data are 
based on samples and can have high probabilities of error, especially when 
applied to small areas. Census data are heavily reliant on how researchers 
specify the region. For instance, a nuclear physicist of East Indian origin 
transferring from the Oak Ridge National Laboratory near Knoxville, Ten-
nessee, to the Fermi National Accelerator Laboratory near Chicago, Illi-
nois, could be counted as an Appalachian migrant.
Another place-based method that is useful for research in local com-
munities and neighborhoods assumes that if an individual lives in an iden-
tifi ed urban Appalachian neighborhood, that person is very likely to be 
Appalachian. For example, in each of the past four decades, social planner 
Michael E. Maloney and his colleagues have published The Social Areas of 
Cincinnati, a report that identifi es predominantly Appalachian neighbor-
hoods based on selected census indicators such as race and poverty status, 
along with levels of employment and education.24 Software for translating 
census tract data into readily recognizable neighborhood areas is available 
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in many urban planning departments. This technique is often used when 
seeking opportunities to serve minorities in neighborhood settings. Its 
primary weakness is that not everyone who lives in a predominantly Ap-
palachian neighborhood, however defi ned, is necessarily of Appalachian 
heritage. For example, Orthodox Jews in downtown Pittsburgh live in the 
designated Appalachian region, and recent Latino immigrants in Cincin-
nati’s Lower Price Hill reside in a heavily Appalachian neighborhood, but 
few would maintain that either group is of Appalachian heritage. Although 
the danger of the ecological fallacy haunts all place-based research, this 
method of identifying Appalachians has proved reasonably reliable and 
useful when it is carefully employed.
For health studies, the place-based approach of identifying urban Ap-
palachian migrants and their descendants by neighborhood allows the use 
of other techniques, such as overlaying postal ZIP codes onto known ur-
ban Appalachian enclaves. For example, patient ZIP code data are neither 
scarce nor sensitive, and they can readily be used to identify disease clus-
ters or treatment needs in known Appalachian neighborhoods.25 The en-
vironmental justice movement in Cincinnati has shown how health status 
is affected by proximity to sources of pollutants using the ZIP code–based 
toxic release inventory published by the Environmental Protection Agency. 
Although environmental pollution is spread over wide areas, living near 
a point source with a heavy toxic load has been associated with negative 
health outcomes for urban Appalachian children.25 Small-area research 
also allows for community-based participatory research, a procedure that 
has proved effective in both urban and rural Appalachian settings (see 
chapter 16).26–28 
Self-Identifi cation Approach. A second major strategy for ascertain-
ing Appalachian identity is simply to ask people whether they think of 
themselves as Appalachian.29 Historians J. Trent Alexander and Chad Berry, 
for instance, used this strategy to examine self-reported Appalachian an-
cestry in the 2000 census.30 An obvious strength of this approach is that it 
allows people to select their own social identities. Its major weakness is that 
persons of Appalachian heritage may choose not to be identifi ed as such or 
may not want to be associated with the Appalachian region for a variety of 
reasons, the primary one being negative stereotyping.31 Also, there is the is-
sue of whether Appalachian is a concept that is recognizable by persons of 
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Appalachian heritage. In the words of Theresa Myadze, “some Appalachian 
migrants may not have a uniform understanding or acceptance of the term 
‘Appalachian’” (p. 185).17 The way the respondent is asked and the vocabu-
lary used to phrase the question are crucial to the effectiveness of this tech-
nique. In some cases, persons of Appalachian heritage may associate more 
strongly with the derogatory term hillbilly, as pointed out by John Hartigan 
Jr. in his study of migrants in Detroit.32
Attribute-Based Approach. The third major strategy for identify-
ing Appalachians is to use cultural attributes. Over time, certain character-
istics have become associated with Appalachians. For example, Jones33 lists 
ten values common to Appalachians, including individualism, familism, love 
of place, neighborliness, and religion. Out of fear or ignorance, others have 
characterized Appalachians in negative terms such as uneducated, poor, lack-
ing intelligence, and slovenly. Either way, the assumption is that persons who 
share the same characteristics or values are of the same heritage. This method 
makes intuitive sense, but the inherent weaknesses quickly become obvious. 
In addition to a lack of agreement regarding the specifi c attributes of Appala-
chians, the issue is confounded by different groups sharing identical cultural 
characteristics. For instance, characterizations such as individualistic, family 
oriented, place loving, neighborly, and religious may be equally apt for Appa-
lachians in eastern Kentucky, Old Order Amish in Indiana, Swedish Ameri-
cans in Minnesota, and Native Americans in New Mexico.
Selecting the Best Identifi cation Method 
Although several cognitive and place-based methodologies for identifying 
rural and urban Appalachian populations have been developed in the past 
forty years, evidence is lacking on which method is best for identifying 
Appalachians, particularly those who have migrated to urban areas and 
their descendants. The elusiveness of a single best method is illustrated by 
an empirical study conducted in the Cincinnati metropolitan area,b using 
health surveys to examine several different types of Appalachian identifi -
ers.34 The identifi ers were based on the approaches described in the previ-
ous section and included the following questions:
1. “In what state were you born?” “In which county were you born?” 
These questions identifi ed only fi rst-generation Appalachians.c
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2. “In what state was your father born?” “In what county was your father 
born?” “In what state was your mother born?” “In what county was 
your mother born?” These questions identifi ed second-generation
Appalachians.d 
3. “Were you, or any of your people,e born in southeastern Ohio, east-
ern Kentucky, eastern Tennessee, or West Virginia?” The vast major-
ity of post–World War II migrants to Greater Cincinnati came from 
these four areas of Appalachia. This family roots question overcame 
the diffi culties of precisely identifying state and county of birth and 
identifi ed Appalachians of any generation.
4. “Do you consider yourself to be Appalachian or of Appalachian an-
cestry?” This question allowed persons to self-identify as Appalachian.
Respondents were subsequently classifi ed as Appalachian if they met the 
defi nition of either fi rst- or second-generation Appalachian, had Appala-
chian family roots, and/or self-identifi ed as Appalachian.
As illustrated in table 14.1, there was a lack of concordance across 
these questions in identifying persons of Appalachian heritage.f Some of 
the differences can reasonably be attributed to fourth and subsequent gen-
erations showing up in some questions and not others. Also, some respon-
dents may have migrated from places other than the Appalachian portions 
Table 14.1. Percentage Agreement among Identifi cation Methods
Identifi er Type 1st and 2nd 
Generation 
(Yes)
Self-
Identifi ed 
(Yes)
Family Roots 
(Yes)
1st and 2nd Generation
  Yes — 40.4 55.6
  No — 9.0 24.6
  Kappa — 0.35 0.27
Self-identifi ed
  Yes 56.8 — 60.7
  No 16.2 — 26.0
  Kappa 0.35 — 0.25
Family roots
  Yes 40.0 31.0 —
  No 14.8 9.3 —
  Kappa 0.27 0.25 —
Source: Greater Cincinnati Community Health Status Survey, 2005.
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of the specifi ed states. The fundamental fi nding persists, however: there 
was little or no overlap among the various cohorts identifi ed as Appala-
chian. The term Appalachian, if understood and accepted, may consist of 
multiple identities, depending on the criteria used, and convergence to a 
single identity may be diffi cult if it is possible at all.
Lack of concordance among identifi ers may have several pragmatic 
consequences. First, the estimated size of the Appalachian population may 
vary dramatically by the type of identifi er. For example, the above study 
found that slightly less than 11 percent of the Cincinnati area population 
were fi rst-generation Appalachian, based on respondents’ state and county 
of birth (table 14.2); about 25 percent were determined to be fi rst or sec-
ond generation, based on their own or their parents’ state and county of 
birth (11 percent fi rst generation, and 14 percent second generation). Ap-
proximately 16 percent of the population self-identifi ed as Appalachian, 
and 32 percent claimed Appalachian family roots in southeastern Ohio, 
eastern Kentucky, eastern Tennessee, or West Virginia. Based on all identi-
fi ers combined, about 47 percent of the population of Greater Cincinnati 
is estimated to be of Appalachian heritage.
Second, different identifi cation methods may result in different demo-
graphic characterizations of the Appalachian population. For example, the 
above study found that the identifi er of one’s own county of birth (fi rst 
generation) portrays an Appalachian population that tends to be older; 
have a lower income; be attending school or keeping house and not work-
ing full- or part-time; be widowed, divorced, separated, or never married; 
be living in smaller households; and be living in Greater Cincinnati’s ur-
ban fringe (table 14.3). Self-identifi cation tends to characterize the adult 
Appalachian population with a slightly different gender composition (i.e., 
Table 14.2. Estimated Number of Appalachians by Identifi cation Method
Identifi er Type Number (%)
State/county of birth (1st generation) 223 (10.7)
State/county of father’s/mother’s birth (1st or 2nd generation) 509 (24.5)
Self-identifi cation 331 (16.0)
Family roots 671 (32.3)
Any type 970 (46.7)
Source: Greater Cincinnati Community Health Status Survey, 2005.
Table 14.3. Demographic Characteristics of Respondents by Identifi cation Method
Demographic 
Characteristic
1st 
Generation 
(%)
1st and 2nd 
Generation 
(%)
Self-
Identifi ed 
(%)
Family 
Roots 
(%)
Total 
(%)
Age (years)
 18–29 8.9 10.3 12.2 12.6 14.0
 30–39 15.5 23.8 21.6 26.8 24.6
 40–49 19.6 27.6 32.3 24.8 25.3
 50–59 16.0 15.0 16.8 14.8 16.0
 60–69 18.6 11.7 11.2 10.7 10.2
 70+ 20.5 11.2 5.2 9.4 9.3
Female gender 58.3 56.4 42.7 54.1 52.9
White race 94.4 91.8 96.6 88.9 90.4
Education
 < High school 28.6 27.8 25.6 24.6 21.7
 High school graduate 29.8 31.2 34.4 33.0 33.8
 Some college 25.8 25.6 23.4 26.1 26.8
 College graduate 15.9 15.5 16.4 16.0 17.6
Income
 < $34,750 42.4 33.8 29.5 30.2 29.6
 $34,751–$69,500 26.9 33.3 35.3 36.4 34.2
 > $69,500 20.3 25.2 27.1 22.6 26.1
 Unknown 10.3 7.6 8.1 10.9 10.1
Employment status
 Working full-time 43.6 48.3 50.5 49.6 52.0
 Working part-time 12.1 15.8 18.3 17.7 15.0
 Not working 21.7 17.2 17.8 16.4 16.1
 Attending school/
 keeping house
22.7 18.8 13.4 16.4 16.9
Marital status
 Married 55.6 60.4 66.0 65.4 62.6
 Widowed 16.0 8.7 6.4 7.2 7.1
 Divorced/separated 20.0 18.1 10.6 14.0 15.1
 Never married 8.4 12.8 17.0 13.3 15.2
Household size
 1 15.1 11.6 10.4 10.8 11.3
 2 39.0 29.6 27.8 27.8 28.3
 3 20.1 21.6 20.5 19.8 19.6
 4 16.5 20.7 26.4 24.3 22.3
 > 5 9.2 16.5 14.9 17.1 18.3
Residence
 City of Cincinnati 6.5 8.3 9.0 11.8 11.6
 Suburbs 52.8 55.3 56.1 60.8 61.0
 Urban fringe 39.9 29.5 24.6 21.5 22.7
Source: Greater Cincinnati Community Health Status Survey, 2005.
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a higher percentage of males and a lower percentage of females), while the 
family roots identifi er results in a slightly greater percentage of nonwhite 
(predominantly black) Appalachian adults. Additional demographic data 
might be able to distinguish among these identifi cation methods. For in-
stance, respondents’ length of residence in their current locations (often 
referred to as “years lived”) could be a telling factor. The fact that most Ap-
palachian migrants and their descendants are like their neighbors may be a 
function of assimilation over decades, whereas Appalachian newcomers to 
Greater Cincinnati may have a heightened sense of regional identity.
Third, different identifi cation methods may result in different assess-
ments of the health status and health disparities of the adult Appalachian 
population. For example, the results of the above study suggest that the 
identifi er of one’s own county of birth (fi rst generation) portrays an Ap-
palachian population with a poorer overall health status, greater risk for 
heart trouble, and lower risk for severe allergies and migraine headaches 
(table 14.4). Inclusion of mother’s or father’s county of birth (second gen-
eration) changes this characterization and suggests that the Appalachian 
population is at relatively greater risk for migraine headaches. Use of the 
self-identifi cation approach portrays a population that is at higher risk for 
diabetes and possibly severe allergies but at relatively less risk for chron-
ic lung disease. Identifying the Appalachian population using the family 
roots question or a combination of methods suggests a lower prevalence 
of high blood pressure, high cholesterol, and stroke. It is uncertain wheth-
er these differences are related to differences in demographics or other 
potential risk factors among the various identifi cation approaches or to 
other explanations. Although the characterization of their health status ap-
pears to be relatively insensitive to the approach used to identify Appala-
chians, there are subtle differences in diabetes, heart disease, hypertension, 
high cholesterol, and allergies that warrant further investigation. Accurate 
identifi cation of the health disparities and health risks of the Appalachian 
population is essential for enhancing the well-being and prosperity of the 
population and their contribution to society.
This study suggests that establishing Appalachian identity is diffi cult, 
and there may be no single best method for identifying Appalachians. 
However, selecting an appropriate method may be situation specifi c. For 
instance, if migration is a substantive issue, the identifi cation of fi rst- and 
Table 14.4. Health Status of Respondents by Identifi cation Method
Health Status 
Measure
1st 
Generation 
(%)
1st and 2nd 
Generation 
(%)
Self-
Identifi ed 
(%)
Family 
Roots
 (%)
Total 
(%)
Self-rated overall health
 Excellent 11.8 17.0 18.4 19.1 17.8
 Very good 29.6 28.3 26.8 28.7 29.2
 Good 34.0 32.8 33.4 33.7 33.7
 Fair 15.2 15.1 15.5 13.3 13.2
 Poor 9.4 6.9 6.0 5.3 6.1
Self-rated oral health
 Very good 37.7 39.4 37.3 34.2 36.0
 Good 30.3 32.0 34.9 37.8 37.7
 Fair 25.3 20.6 19.0 19.5 18.3
 Poor 6.8 8.0 8.8 8.6 8.0
Chronic health condition
 Present 80.8 81.1 78.4 76.4 76.5
 Average number 2.6 2.8 2.6 2.4 2.3
Type of condition
 Asthma 15.2 15.4 15.2 14.7 14.0
 Arthritis or
 rheumatism
38.2 35.0 36.8 31.1 30.1
 Cancer 7.8 6.3 6.1 5.5 5.7
 Chronic back 
 pain
21.6 26.3 24.8 25.8 25.1
 Chronic digestive 
 disease
6.4 8.6 5.5 8.5 7.2
 Chronic lung 
 disease
9.4 9.4 3.7 8.0 6.8
 Depression 24.9 26.4 23.0 23.0 22.6
 Diabetes 9.7 13.0 18.1 13.1 11.3
 Heart trouble or
 angina
22.4 13.8 11.0 12.2 11.6
 High blood
 pressure or 
 hypertension
47.8 44.5 45.9 38.8 38.5
 High cholesterol 
 or triglycerides
41.9 41.5 40.2 34.9 33.9
 Migraine 
 headaches
19.6 31.3 29.7 23.7 23.8
 Osteoporosis 6.2 10.9 5.1 8.3 8.0
 Severe allergies 9.9 18.8 20.6 17.3 16.1
 Stroke 2.3 2.2 2.0 1.5 1.7
Source: Greater Cincinnati Community Health Status Survey, 2005.
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second-generation Appalachians may be most appropriate. Conversely, 
when the interest includes subsequent generations of Appalachians, self-
identifi cation may be more suitable. If rural southerners (of whom many 
Appalachians are a subset) are of interest, a family roots approach may 
be best. As historian James C. Cobb35 points out, regional identity in the 
United States is an evolving, situational reality that is always changing in 
response to contemporary political and social conditions. However elusive 
Appalachian identity may be, it is not necessarily illusory. The challenge for 
researchers is to fi nd it in its current manifestation.
Further Research
The task of measuring Appalachian identity requires additional investiga-
tion to fi nd a preferred defi nitional approach, whether generic or situation 
specifi c. The approaches applied in this study included nominal classi-
fi cations and subjective self-classifi cations, as well as a somewhat mixed 
method that invoked both place and group identifi cation in ascribing Ap-
palachian identity. Each of these approaches has its drawbacks, yet each 
appears to be effective for a specifi c purpose. The results indicate that these 
approaches identify different groups of people as being Appalachian. As 
such, future research is needed in the following areas.
Studies need to be conducted to determine the level of understanding 
of and identifi cation with the term Appalachian, particularly by persons of 
Appalachian heritage living outside the Appalachian region. The question 
is whether identifi cation with the term Appalachian has salience for per-
sons outside of Appalachia. 
The infl uence of negative stereotyping on various identifi cation 
methods needs investigation. In particular, does stereotyping affect the 
reliability and validity of self-identifi cation and self-reported place-based 
methods?
Research is required to determine the underlying reasons for the lack of 
concordance among the different methods for identifying Appalachians. Of 
particular interest is the reason for the lack of Appalachian self-identifi cation
among persons who acknowledge family roots in Appalachia.
The validity of the attribute-based approach to identifying Appala-
chians needs further investigation, particularly given its widespread appli-
cation by various advocacy and service organizations and individuals. The 
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concept of cultural competence is based on this approach and is widely 
promoted as a means of tailoring services to individual clients.
New techniques for identifying multigenerational urban Appalachians 
residing outside the region should be developed and deployed. Questions 
other than the ones used in this study should be formulated, fi eld-tested, 
and evaluated for effectiveness across a variety of situational contexts to 
determine the applicability of various approaches.
Future research should be based on an awareness that issues of Ap-
palachian identity may be more amenable to qualitative methods such as 
participant observation, focus groups, structured interviews, or content 
analysis. Such approaches may provide the necessary insight into the struc-
turing of quantitative identifi ers.
Policy Recommendations
The work to date on identifying Appalachians who have moved outside the 
region has several policy implications. 
General policies, including funding guidelines at both the state and na-
tional levels, should be developed. The urban Appalachian population re-
siding outside the region should be recognized as a legitimate target group 
for purposes of data collection as well as health education programs, dem-
onstration projects, and full-scale, long-term health interventions. Prov-
en methods for identifying Appalachians are essential to understanding 
health disparities and targeting appropriate service delivery.
Appalachian identifi ers should be included in administrative forms, 
registry protocols, and survey instruments so that the health of the Appa-
lachian population outside the region can be ascertained and monitored, 
allowing comparisons between multigenerational Appalachians and non-
Appalachians within and outside the region. Information such as the state 
and county of both residence and birth would allow classifi cation accord-
ing to Appalachian Regional Commission counties.
Research funding agencies should establish priority areas that stimu-
late and support research focusing on the development of valid and reli-
able methods for identifying Appalachians outside the region, as well as the 
application of those methods to enhance the understanding of the health 
needs and potential health disparities of this population subgroup.
Service and educational organizations need to adopt proven methods 
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of identifying Appalachians to permit the implementation of success-
ful interventions tailored to the needs and contexts of Appalachians liv-
ing outside the region. This includes training practitioners in the use of 
situation-sensitive approaches to ensure the acceptance and effectiveness 
of interventions designed for Appalachians outside the region.
Notes
a. Due to memory decay, however, eliciting the birth location of a respon-
dent’s grandparents does not provide statistically meaningful information.
b. In fall 2005, random-digit-dialed telephone interviews were conducted with 
2,007 randomly selected adults residing in eight Ohio counties, nine Kentucky 
counties, and fi ve Indiana counties within the Greater Cincinnati metropolitan 
area. Of the twenty-two counties surveyed, four were federally designated Appala-
chian counties in Ohio. Although the primary purpose of the survey was to assess 
the self-reported health status, health behaviors, and health opinions of adults liv-
ing in the area, a secondary purpose was to examine various ways of identifying 
Appalachian adults. In addition to basic demographic questions, survey respon-
dents were asked a series of questions regarding their Appalachian heritage based 
on the fi rst two strategies described earlier: place-based and self-identifi cation.36
c. Those born in one of the 416 counties designated Appalachian by the Ap-
palachian Regional Commission at the time of the survey were classifi ed as fi rst-
generation Appalachian. Currently, there are 420 federally designated Appalachian 
counties.
d. Those whose fathers, mothers, or both were born in one of the 416 feder-
ally designated Appalachian counties were classifi ed as Appalachian. This classifi -
cation included (1) persons who were not born in Appalachia themselves but who 
were the offspring of at least one parent who was born in Appalachia (second-
generation Appalachian) and (2) persons who were born in Appalachia and had at 
least one parent born in Appalachia (fi rst-generation Appalachian).
e. The phrase “your people” was suggested by local ethnographic research.37
f. Two-way cross-tabulations of the data by identifi cation method (Appala-
chian generation versus Appalachian family roots, Appalachian generation versus 
Appalachian self-identifi cation, and Appalachian self-identifi cation versus Appa-
lachian family roots) were performed to assess concordance across the identifi -
cation methods. Pair-wise concordance between the identifi cation methods was 
measured by the kappa statistic. A kappa statistic is always less than or equal to 
1. A value of 1 implies perfect agreement; values less than 1 imply less than per-
fect agreement. In rare situations, kappa can be negative, indicating that the re-
spondents agreed signifi cantly less than would be expected by chance. The general 
consensus is that a kappa value greater than 0.75 has a high degree of agreement 
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beyond chance, whereas a value less than 0.40 has a low degree of agreement.38 To 
make these comparisons more meaningful, fi rst- and second-generation Appala-
chians were combined for the Appalachian generation method. In addition, the 
demographic characteristics of respondents classifi ed as Appalachian by each of 
the methods were tabulated and compared descriptively. 
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The Health Status and Health 
Determinants of Urban Appalachian 
Adults and Children
Robert L. Ludke, Phillip J. Obermiller,
and Ronnie D. Horner
The health status of urban Appalachians—those who have migrated out 
of the region to urban areas such as Cincinnati, Columbus, Chicago, Bal-
timore, and Detroit—is largely unknown. What is known is tentative due 
to a greater emphasis on health care delivery than on health status and 
due to a heavy focus on Appalachian migrant populations in central and 
southwestern Ohio.1–6 Beginning in the early 1990s, a number of studies 
sought to more fully describe the health status of urban Appalachians, 
although this literature retained its focus on Appalachians residing in 
Greater Cincinnati. Several interesting patterns began to emerge from 
this work. For example, Obermiller and Oldendick7 found that, similar 
to urban blacks, white Appalachians’ major health concerns included 
heart attack, stroke, emotional or mental illness, and serious acciden-
tal injury. In a follow-up report two years later, Obermiller and Handy8 
added information on black urban Appalachians, whose health concerns 
were similar to those of white urban Appalachians. Based on interviews 
and case records obtained in the late 1990s, Halperin and Reiter-Purtill9 
documented that urban Appalachian women who had migrated to Cin-
cinnati experienced more severe symptoms of “nerves” than did rural 
Appalachian women.
As health issues among Appalachians became more urgent, the Appa-
lachian community responded by initiating research and advocacy groups 
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to address its health problems. Foremost among these groups was the task 
force formed by Cincinnati’s Urban Appalachian Council to study the 
health status of children in one of the city’s Appalachian neighborhoods.10 
The work of this task force and of two community-based groups is dis-
cussed in chapter 16.
The dearth of health status information on Appalachians in Cincinna-
ti proved to be a formidable barrier to designing interventions to address 
the health problems of the community. Local data gathered by the urban 
Appalachian groups, though important in documenting health problems 
among Appalachian residents of the city, did not permit the large-scale 
assessment required to devise effective interventions.a Subsequently, the 
Health Improvement Collaborative of Greater Cincinnati and the Health 
Foundation of Greater Cincinnati initiated the Greater Cincinnati Com-
munity Health Status Survey in 1996.b This survey was complemented by 
the Child Well-Being Survey conducted by the Child Health Policy Re-
search Center at Cincinnati Children’s Hospital Medical Center in part-
nership with the Health Foundation of Greater Cincinnati and the United 
Way of Greater Cincinnati.c These community surveys are the data sources 
used in this chapter to illustrate the health status of Appalachian migrants 
and their descendants residing in the Greater Cincinnati metropolitan area 
and to examine some of the potential determinants of their health.d
Appalachian migrants pose some interesting challenges, in that they are 
a dynamic population comprising both fi rst-generation migrants (those 
born in Appalachia) and second-generation migrants (individuals born 
and raised in Cincinnati). First-generation migrants may have a “health 
heritage” that is a more important contributor to their current health sta-
tus than their more immediate surroundings. The health status of second-
generation individuals is likely infl uenced more by the local environment.
The fi rst section of this chapter looks at changes in the health status 
and health determinants of fi rst-generation white Appalachian adults be-
tween 1999 and 2005. The second section examines changes in the health 
status and health determinants of fi rst- and second-generation Appala-
chian children between 2000 and 2005. The chapter concludes with recom-
mendations for further research to improve our current understanding of 
the health of Appalachian migrants and their descendants and the policy
initiatives emanating from this work.
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First-Generation White Appalachian Adults
The term fi rst generation refers to individuals who were born in the Ap-
palachian region and subsequently migrated to the Cincinnati area. In a 
sense, their health experience is informative in much the same way as that 
of international immigrants. Unfortunately, this discussion is restricted 
to white respondents simply because there were insuffi cient nonwhite re-
spondents in the Greater Cincinnati Community Health Status surveys. 
Regrettably, it is unknown when during their lives the immigrant Appala-
chians migrated, because length of time in the new location infl uences the 
extent to which the local environment impacts health status. The compari-
son group consisted of non-Appalachian white survey respondents.
Health Status. Health status was examined in three dimensions: health-
related quality of life, self-reported health, and health conditions. Health-
related quality of life, or the perceived level of physical and mental health 
functioning, was based on the SF-12 health assessment.11 Self-reported 
health, both overall and oral health, was assessed by asking respondents 
to rate their health from excellent to poor. The presence of various health 
conditions was determined by asking respondents to indicate whether they 
had ever been told by a doctor or other health professional that they had 
any of fourteen chronic physical health conditions plus depression.
The overall health-related quality of life of Appalachians, though stable 
over the period 1999–2005, was lower than that of non-Appalachians. Ap-
palachians scored not only signifi cantly lower than non-Appalachians on 
physical health functioning (45.5 versus 49.7) but also signifi cantly below 
the national norm of 50. Appalachians and non-Appalachians had identi-
cal average scores for mental health functioning (51.5), which was slightly 
above the national norm of 50.
Appalachians perceived their health to be poorer than did non-Appa-
lachians, with no signifi cant change between 1999 and 2005. A signifi cant-
ly higher percentage of Appalachians than non-Appalachians, on average 
across the three periods (1999, 2002, and 2005), reported that their over-
all health was either fair or poor (27 versus 15 percent, respectively). Also, 
28 percent of Appalachians, on average, reported having fair or poor oral 
health, which was higher (but not signifi cantly higher) than the 21 percent 
of non-Appalachians.
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Appalachians were at greater risk for chronic physical health problems 
compared with non-Appalachians. Although overall risk and risk for some 
specifi c health conditions did not change between 1999 and 2005, there 
was some evidence that the risk for hypertension, high cholesterol, and de-
pression may be increasing among Appalachians. In particular, the surveys 
found the following:
• Approximately 80 percent of Appalachians, on average across the three 
periods, reported having at least one chronic physical health condi-
tion; this was higher than the 69 percent of non-Appalachians, but not 
signifi cantly so.
• Appalachians averaged almost three chronic physical health condi-
tions, compared with two for non-Appalachians.
• With the exception of migraine headaches, Appalachians had higher 
average prevalence rates than non-Appalachians for all the chronic 
physical health conditions assessed (fi gure 15.1). In particular, Ap-
palachians had signifi cantly higher rates of arthritis/rheumatism, 
hypertension, chronic digestive diseases, and osteoporosis. 
• Although the prevalence of asthma, chronic lung disease, diabe-
tes, chronic digestive disease, arthritis/rheumatism, stroke, and mi-
graine headaches among Appalachians remained relatively constant 
between 1999 and 2005, there were signifi cant increases in hyper-
tension (from 40 to 49 percent) and high cholesterol (from 28 to 45 
percent) and signifi cant decreases in cancer (from 19 to 9 percent) 
and severe allergies (from 23 to 9 percent).
• The average rate of self-reported depression among Appalachians 
(18 percent) was comparable to that among non-Appalachians, but 
the rate increased signifi cantly between 2002 and 2005, going from 
15 to 25 percent. This rate of increase was signifi cantly greater than 
that for non-Appalachians.
What might explain these differences in health between Appalachians and 
non-Appalachians? According to the Evans and Stoddart framework of 
health,12 the determinants of health can be divided into fi ve categories: ge-
netic endowment, physical environment, social environment, health care 
system, and individual response. Data from the three community health 
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status surveys were analyzed to determine the relative importance of each 
category as an explanation of the observed differences in health status.
Genetic Endowment. The only two genetic endowment indicators 
available in the data were age and gender. Although no clear-cut conclu-
sions could be drawn with regard to differences in the genetic endowment 
between Appalachians and non-Appalachians or the infl uence of these in-
dicators on the health of Appalachians, there were two notable fi ndings.
First, Appalachians were signifi cantly older than non-Appalachians, but 
the age difference between them decreased during the study period: there 
was an average age difference of 13.7 years in 1999, 9.2 years in 2002, and 8.0 
years in 2005. This decline was attributable to both the increasing average 
age of non-Appalachians between 1999 and 2005 and the decreasing aver-
age age of Appalachians—from 56.5 years in 1999 to 53.7 years in 2002 to 
52.8 years in 2005. A possible explanation for this trend is that Appalachians 
experienced higher rates of mortality, particularly among the older cohort, 
as a consequence of the higher prevalence of chronic conditions.
Figure 15.1. Average prevalence of chronic physical health conditions for white, fi rst-
generation Appalachians and white non-Appalachians, 1999–2005. Source: Greater Cincin-
nati Community Health Status Surveys, 1999, 2002, and 2005.
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Second, there was a signifi cantly higher average percentage of women 
in the Appalachian population than in the non-Appalachian population 
(57 versus 52 percent). Since men are generally more vulnerable to health 
problems and have shorter life spans than women, the greater proportion 
of women in the Appalachian population may suggest a lower future risk 
of poor health and mortality compared with non-Appalachians.
Physical Environment. The survey data provided limited insight into 
the specifi c nature of the physical environments in which Appalachians 
and non-Appalachians reside. However, the physical environment of Ap-
palachians appears to be changing as they migrate toward a less urban en-
vironment. The importance of this migration trend is diffi cult to assess 
because both urban and rural environments pose risks and benefi ts. 
Specifi cally, the surveys found that Appalachians migrated from the 
city of Cincinnati to the surrounding suburbs between 1999 and 2002. 
This was followed by a further migration from the suburbs to the more 
rural fringe areas of the Cincinnati region between 2002 and 2005. During 
these same periods, there was only a slight migration of non-Appalachians 
from the city and suburbs to the rural fringe areas. As a result, in 2005, 55 
percent of Appalachians lived in the suburbs, 42 percent lived in the rural 
fringe areas, and only 3 percent lived in the city. The percentages for non-
Appalachians were 71 percent, 17 percent, and 12 percent, respectively.
Social Environment. Appalachians’ comparatively lower socioeco-
nomic status may place them at greater risk for poor health. In addition, 
Appalachians’ social support networks—which, research suggests, are pos-
itively related to health—may be undergoing changes. These conclusions 
are based on fi ndings related to education, employment, marital status, 
and household size. 
Appalachians had less formal education than non-Appalachians, al-
though there was a shift toward greater educational parity between 1999 
and 2005. In 1999, 52 percent of Appalachians had less than a high school 
education, compared with 24 percent of non-Appalachians; 21 percent of 
Appalachians had a post–high school education, compared with 43 per-
cent of non-Appalachians. By 2005, 27 percent of Appalachians had less 
than a high school education and 42 percent had a post–high school 
education, compared with 16 percent and 50 percent, respectively, for 
non-Appalachians. 
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Appalachian employment rates increased signifi cantly between 1999 
and 2002 and remained steady, at 57 percent, in 2005. This was lower (but 
not signifi cantly lower) than the 69 percent for non-Appalachians. On av-
erage across the three periods, approximately 41 percent of Appalachians 
had low family incomes (less than $30,000 in 1999, less than $32,750 in 
2002, and less than $34,750 in 2005), compared with 28 percent of non-
Appalachians. Despite their lower socioeconomic status, Appalachians 
were signifi cantly more likely than non-Appalachians to own their homes 
(86 versus 76 percent), with no signifi cant changes between 1999 and 2005. 
In 1999 signifi cantly more Appalachians than non-Appalachians were 
married, and signifi cantly fewer were never married; also, signifi cantly 
more Appalachians were divorced or separated. However, between 1999 
and 2005, the proportion of married Appalachians decreased signifi cantly 
to 54 percent, while the proportion of widowed Appalachians increased 
signifi cantly to 20 percent; the proportion of divorced or separated and 
never married Appalachians remained constant at about 17 percent and 9 
percent, respectively. This implies that spousal-based social support among 
Appalachians may be declining. 
Appalachians resided in signifi cantly smaller households (fewer 
children and adults) than non-Appalachians, with no signifi cant change
in household size over time. However, Appalachians perceived stronger 
community support than non-Appalachians, with little change over time.
Health Care System. A willingness to use the health care system for 
preventive, diagnostic, and treatment services depends on how the system 
is perceived and how accessible it is. In this regard, Appalachians appeared 
to be as well positioned as non-Appalachians to use the health care sys-
tem, a situation that did not change signifi cantly across the three periods. 
This conclusion is supported by the fact that approximately 36 percent of 
Appalachians had positive attitudes toward the health care system, 21 per-
cent had negative views, and 42 percent were neutral. Although signifi cant-
ly fewer Appalachians than non-Appalachians were dissatisfi ed with the 
quality of care, more Appalachians than non-Appalachians perceived the 
cost of care to be unreasonable. For both groups, the percentage who per-
ceived the cost of care to be unreasonable increased over time. The cost of 
care may be a greater barrier to Appalachians’ use of the health care system, 
particularly if they are paying more out of pocket for health care services. 
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The availability of a usual source of medical care appeared to be sim-
ilar for Appalachians and non-Appalachians, but this may be declining 
for both groups. Approximately one-fi fth of both Appalachians and non-
Appalachians had no usual source of medical care in 2005—a proportion 
higher than that reported in 1999. 
Despite having poorer dental health than non-Appalachians, Appala-
chians appeared to have comparable access to dental services. Fewer than 
two-thirds of Appalachians had a usual source of dental care; this propor-
tion did not change over time and was lower (but not signifi cantly lower) 
than the proportion of non-Appalachians. 
There was no signifi cant difference between Appalachians and non-
Appalachians in the percentage of uninsured, although the percentage in-
creased for both groups over time. For Appalachians, the percentage of 
uninsured doubled from 4 to 8 percent between 1999 and 2005. Likewise, 
Appalachians and non-Appalachians appeared to be similar in terms of 
those whose access to the health care system was constrained by a lack of 
resources. Among Appalachians, 4 percent had a household member who 
had to forgo a doctor’s care and 7 percent had a household member who 
had to forgo prescription medications because the household needed the 
money to buy food or clothing or pay for housing.
Individual Response. Appalachians and non-Appalachians had differ-
ent lifestyle behaviors that might negatively impact their health. In par-
ticular, tobacco use, weight status, level of physical activity, and diet were 
potential risk factors for Appalachians, whereas alcohol consumption 
was less of a concern. With a few exceptions, neither group signifi cantly 
changed their health risk behaviors over the study period. 
Even though cigarette smoking among Appalachians decreased signifi -
cantly between 2002 and 2005 (from 39 to 26 percent), Appalachians were 
signifi cantly more likely than non-Appalachians to be cigarette smokers. 
Appalachians also had a higher prevalence of smokeless tobacco use than 
non-Appalachians. The rate of smokeless tobacco use decreased among 
non-Appalachians between 1999 and 2002 (no data were available for 
2005), while the rate increased among Appalachians (from 4 to 6 percent). 
In 1999 there was no signifi cant difference in weight status between 
Appalachians and non-Appalachians. However, the body mass index 
(BMI) of both groups increased between 1999 and 2005, with Appalachians 
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gaining more weight than non-Appalachians. As a result, Appalachians 
were signifi cantly heavier than non-Appalachians in 2005, with 1 percent 
of Appalachians being underweight, 39 percent normal weight, 35 percent 
overweight, 21 percent obese, and 3 percent morbidly obese. 
Appalachians were signifi cantly less likely than non-Appalachians 
to engage in physical activity (69 versus 82 percent), with no signifi cant 
change between 1999 and 2002. Between 1999 and 2002 there was a de-
cline in the frequency of physical activity for both Appalachians and 
non-Appalachians. The percentage of Appalachians engaging in phys-
ical activity three to fi ve times a week decreased, and the percentage 
engaging in activity one to two times a week increased. Of those Ap-
palachians who were physically active in 2002, 34 percent engaged in 
physical activity one to two times a week, 31 percent three to fi ve times 
a week, and 34 percent six to seven times a week; levels for non-Appala-
chians were comparable. In 2005 half of Appalachians failed to engage 
in the recommended level of physical activity—that is, at least thirty 
minutes of moderate physical activity fi ve days a week or at least twenty 
minutes of vigorous activity three days a week. Non-Appalachians had a 
similar level of inactivity. 
The percentage of Appalachians eating high-cholesterol or high-fat 
foods every day, such as fatty meat, cheese, fried foods, or eggs, remained at 
about 30 percent between 1999 and 2002 (no data were available for 2005); 
the percent of non-Appalachians decreased. Approximately 30 percent 
of both Appalachians and non-Appalachians perceived their diets to be 
very or extremely healthy; however, signifi cantly more Appalachians than 
non-Appalachians considered their diets to be not too healthy or not at all 
healthy (18 versus 13 percent), with no signifi cant change between 1999 
and 2002. In 2005 Appalachians were signifi cantly less likely than non-
Appalachians to eat the recommended fi ve servings of fruits and vegetables 
per day six to seven times a week. 
Appalachians were signifi cantly less likely than non-Appalachians to 
consume alcohol (37 versus 56 percent), with little change in the rates be-
tween 1999 and 2005. Among those who consumed alcohol, the average 
daily amount consumed was not signifi cantly different between Appala-
chians and non-Appalachians and did not change between 1999 and 2005. 
Approximately 12 percent of Appalachians who consumed alcohol were 
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heavy drinkers (two or more drinks per day for men, one or more drinks 
per day for women), with the rates decreasing from 13 percent in 2002 
to 10 percent in 2005 (no data were available for 1999). Although Appa-
lachians and non-Appalachians were similar in terms of heavy drinking, 
Appalachians were signifi cantly less likely than non-Appalachians (20 ver-
sus 37 percent) to be binge drinkers (consume fi ve or more drinks at one 
time) in both 2002 and 2005 (no data were available for 1999). Also, Ap-
palachians were signifi cantly less likely than non-Appalachians to engage 
in alcohol-related risky behavior, such as driving when they had too much 
to drink (2 versus 8 percent). 
Appalachians and non-Appalachians were relatively similar in terms of 
individual preventive health behaviors (with the exception of dental health), 
with little change in these behaviors across the three periods. For example:
• Approximately 97 percent of Appalachians had their blood pressure 
checked in the past two years and 86 percent had their blood cho-
lesterol checked in the past fi ve years, rates comparable to those for 
non-Appalachians.
• Appalachian women were just as likely as non-Appalachian wom-
en to be compliant with mammogram and Pap smear screening 
guidelines, but Appalachian men were signifi cantly less likely than 
non-Appalachian men to be compliant with rectal exam screening 
guidelines (72 versus 81 percent).
• Appalachians and non-Appalachians were equally compliant with 
routine medical checkup guidelines, but Appalachians were signifi -
cantly less likely to have had a dental checkup in the past two years 
(57 versus 74 percent) or to have had their teeth cleaned within the 
past year (55 versus 68 percent).
• Signifi cantly more Appalachians than non-Appalachians received a 
fl u shot in 1999 (48 versus 30 percent), but these rates decreased sig-
nifi cantly to 33 and 26 percent, respectively, in 2002 (no data were 
available for 2005).
• Between 1999 and 2002 (no data were available for 2005), the per-
centage of Appalachians who reported always wearing a seat belt 
increased from 58 to 77 percent, a level comparable to that for 
non-Appalachians.
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• Appalachians were signifi cantly less likely than non-Appalachians 
to have a loaded fi rearm in the home (6 versus 10 percent), with no 
signifi cant change between 1999 and 2002 (no data were available 
for 2005). The majority of Appalachian gun owners in 2002 (69 per-
cent) reported storing the gun in a locked place or having a trigger 
lock, as did non-Appalachian gun owners.
Summary for Appalachian Adults. In the Greater Cincinnati area, 
fi rst-generation white Appalachian adults appear to have a poorer quality 
of life and poorer oral health status than white non-Appalachian adults, 
with little change since 1999. Although both groups have a comparable 
mental health status, depression is a growing problem in the Appalachian 
population. Appalachians may also be at greater risk for chronic physical 
health problems than their non-Appalachian counterparts. Most troubling 
is the increase over time in the prevalence of high blood pressure and high 
cholesterol or triglycerides—conditions that often contribute to the onset 
of other health problems, such as heart disease.
Although not examined directly, some of the disparities in health sta-
tus may be a result of differences in health determinants. Compared with 
white non-Appalachians, fi rst-generation white Appalachian adults reside in 
less urbanized physical environments and have a lower socioeconomic sta-
tus. Though comparable in terms of their perceptions of and access to the 
health care system, as well as preventive health care behaviors, Appalachians 
are more likely to have lifestyle behaviors, such as tobacco use, overweight, 
physical inactivity, and diet, that may contribute to a poorer health status.
First- and Second-Generation White Appalachian Children
The focus of this section is the health of urban Appalachian children young-
er than 18 years. Unlike the case for urban Appalachian adults, data were 
available on second-generation Appalachian children—that is, those born 
outside the Appalachian region to fi rst-generation Appalachian parents—
as well as fi rst-generation Appalachian children. Again, because of sample 
sizes, the focus is on whites as opposed to other racial groups. The com-
parison group was composed of non-Appalachian white children younger 
than 18 years, which might include unidentifi able Appalachian children of 
third or higher generations.
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Health Status. The health status of urban Appalachian children rela-
tive to non-Appalachian children can be examined over the two periods 
covered by the Child Well-Being Surveys (2000 and 2005), based on four 
dimensions of health: perceived health status, health conditions, behavior-
al or emotional problems, and health care utilization.
Based on the perceptions of primary caregivers, the overall health sta-
tus of Appalachian children was comparable to that of non-Appalachian 
children and remained constant between 2000 and 2005. Approximately 
86 percent of caregivers of Appalachian children considered them to be in 
excellent or very good health, while 4 percent reported that their children 
were in fair or poor health. 
With few exceptions, the prevalence rates of various health conditions 
affecting Appalachian children did not change signifi cantly between 2000 
and 2005 and were similar to those for non-Appalachian children. In par-
ticular, the surveys found the following: 
• Approximately 15 percent of Appalachian children had asthma, and 
7 percent of children without asthma had a recurrent cough, wheez-
ing, or shortness of breath. 
• Although the proportion of Appalachian children with learning 
disabilities remained relatively constant at about 7 percent between 
2000 and 2005, the proportion with attention-defi cit disorder in-
creased from 5 percent in 2000 to 11 percent in 2005.
• A greater percentage of Appalachian than non-Appalachian chil-
dren had hearing problems in 2000 (10 versus 6 percent), with no 
signifi cant difference in their likelihood of receiving treatment for 
the problem. 
• Among Appalachian children, rates of speech problems (11 per-
cent), mental retardation (2 percent), and other developmental de-
lays (5 percent) were comparable to those among non-Appalachian 
children.
Based on the perceptions of their caregivers, Appalachian children 
were at greater risk for poor behavioral and emotional health than were 
non-Appalachian children, and the disparity widened between 2000 and 
2005. In 2000, 8 percent of Appalachian children aged 6 to 17 years were 
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perceived to have a high level of behavioral and emotional problems—
slightly higher than, but not signifi cantly different from, the 6 percent for 
non-Appalachian children. By 2005, the percentage of Appalachian chil-
dren with behavioral and emotional problems had increased signifi cantly 
to 22 percent; the percentage of non-Appalachian children with these is-
sues also increased signifi cantly, but to only 10 percent.
In 2005 Appalachian children aged 6 to 17 years were less likely than 
their non-Appalachian peers to be perceived by their caregivers as usually 
or always showing respect for teachers or neighbors (90 versus 95 percent) 
and trying to resolve confl icts with classmates, family, or friends (64 ver-
sus 75 percent). They were also signifi cantly less likely to try to understand 
other people’s feelings (70 versus 83 percent). When subdivided by age into 
those 6 to 11 years and those 12 to 17 years, Appalachian children in both 
age groups experienced signifi cant increases in behavioral and emotional 
problems between 2000 and 2005 (table 15.1). 
In 2000 Appalachian children aged 6 to 11 were signifi cantly more like-
ly than their non-Appalachian peers to be unable to concentrate or pay at-
tention and to be high-strung or tense. Because these problems increased 
signifi cantly among non-Appalachian children between 2000 and 2005, 
the differences between the two groups of preteen children were not sig-
nifi cant in 2005. However, the percentage of Appalachian preteen children 
who acted too young for their age increased signifi cantly between 2000 and 
2005; as a result, this was more of a problem for Appalachian than non-
Appalachian children in 2005. With the exception of feeling worthless or 
inferior, more than 40 percent of Appalachian preteen children experienced 
one or more of these behavioral and emotional problems in 2005, with 
more than 50 percent having diffi culty concentrating or paying attention.
Appalachian and non-Appalachian children aged 12 to 17 had similar 
prevalence rates of behavioral and emotional problems in 2000. However, 
between 2000 and 2005, these older Appalachian children experienced sig-
nifi cantly increased rates of diffi culty concentrating or paying attention, 
trouble sleeping, lying or cheating, and doing poorly in school. Thus, in 
2005, Appalachian teenagers were signifi cantly more likely than their non-
Appalachian peers to have problems concentrating or paying attention, ly-
ing or cheating, and doing poorly in school. With the exception of having 
trouble sleeping, more than 40 percent of the older Appalachian children 
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experienced one or more of these problems in 2005, with two-thirds hav-
ing diffi culty concentrating or paying attention and more than half being 
unhappy, sad, or depressed.
Appalachian children appear to use the health care system for pre-
ventive care, including well-child checkups, routine physical exams, 
Table 15.1. Percentage of Appalachian and Non-Appalachian Children with 
Behavioral and Emotional Problems by Age and Year
Problem
2000 2005
Non-
Appalachian Appalachian
Non-
Appalachian Appalachian
Ages 6–11
Doesn’t get along with 
other kids
36.2 35.0 46.5 46.1
Can’t concentrate or pay 
attention for long
43.0 50.0 47.4 55.7
Has been unhappy, sad, 
or depressed
41.2 37.2 50.4 44.8
Feels worthless or 
inferior
15.6 12.6 19.3 25.4
Has been nervous, high-
strung, or tense
30.7 43.7 43.8 46.1
Acts too young for his/
her age
21.6 28.1 24.2 43.1
High problem level 4.7 8.8 10.2 22.8
Ages 12–17
Doesn’t get along with 
other kids
30.4 33.3 39.2 46.0
Can’t concentrate or pay 
attention for long
38.2 36.6 41.2 66.8
Has been unhappy, sad, 
or depressed
49.5 40.1 53.5 53.4
Has trouble sleeping 19.6 17.8 28.3 34.9
Lies or cheats 23.5 27.4 27.8 45.5
Does poorly at 
schoolwork
32.2 35.0 30.9 48.1
High problem level 8.2 7.0 10.5 22.1
Source: Child Well-Being Surveys, 2000 and 2005.
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immunizations, or health screening tests, at about the same level as non-
Appalachian children. Appalachian and non-Appalachian children were 
equally likely to have had an injury requiring medical attention (21 per-
cent), but Appalachian children were signifi cantly more likely to have had 
at least one emergency room visit (33 versus 26 percent). It is worth noting 
that there was no difference in the frequency of emergency room use be-
tween Appalachian and non-Appalachian children with at least one emer-
gency room visit.
Similar to the discussion of the health status determinants for fi rst-gener-
ation Appalachian adults, the health determinants that can be drawn from 
the Child Well-Being Surveys are examined according to the same fi ve cat-
egories: genetic endowment, physical environment, social environment, 
health care system, and individual response.12
Genetic Endowment. Based on the only two genetic indicators avail-
able in the data—age and gender—Appalachian and non-Appalachian 
children were similar and exhibited no differences between 2000 and 2005. 
The ages of the Appalachian children ranged from less than 1 year to 17 
years, with an average age of 9.0 years. Approximately 58 percent of the Ap-
palachian children were boys.
Physical Environment. Appalachian children lived in a more rural 
environment than non-Appalachian children, with little change between 
2000 and 2005. In 2005, 36 percent of Appalachian children lived in the 
rural fringe counties of Greater Cincinnati, compared with 15 percent of 
non-Appalachian children; 19 percent of Appalachian children lived in the 
urban county that includes the city of Cincinnati, compared with 32 per-
cent of non-Appalachian children. 
Substantial percentages of both Appalachian and non-Appalachian 
children were exposed to the hazards of secondhand smoke. In 2005 (no 
data were available for 2000), 32 percent of Appalachian children were 
living in households where the primary caregiver was a current smoker, 
versus 26 percent of non-Appalachian children; these rates were not sig-
nifi cantly different when adjusted for socioeconomic status.
Social Environment. More Appalachian than non-Appalachian chil-
dren were living in single-parent households of lower socioeconomic 
status, which might expose them to greater risks for unfavorable health 
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conditions. However, Appalachian and non-Appalachian children were 
living in comparable environments in terms of food security, supportive 
family environments, and outside social involvement. The social environ-
ments of Appalachian and non-Appalachian children did not change sub-
stantially between 2000 and 2005. Some of the relevant survey fi ndings are 
examined below.
Compared with non-Appalachian children, Appalachian children were 
(1) less likely to have a married primary caregiver and more likely to have a 
primary caregiver who had never been married or was widowed; (2) more 
likely to have a primary caregiver with less than a high school education or 
with a high school diploma or its equivalent and less likely to have a college 
graduate as the primary caregiver; (3) more likely to have a primary caregiv-
er who worked full-time and less likely to have one who worked part-time; 
(4) more likely to be subject to some type of child-care arrangement dur-
ing the day, typically with a relative or friend rather than a child-care center, 
while the primary caregiver worked outside the home or after school; (5) just 
as likely to spend time caring for themselves, either at home or elsewhere, 
without an adult or older child responsible for them (children aged 6 to 17 
years in 2000); and (6) less likely to have moved in the past year or the past 
fi ve years, as well as less likely to have moved frequently in the past fi ve years.
Appalachian children were more likely to live in households where the 
annual family income was low (less than $35,000) and were less likely to 
live in households where the income was high (more than $70,000). For 
both Appalachian and non-Appalachian children, there was a signifi cant 
shift toward higher-income households between 2000 and 2005, which 
might simply be due to infl ation. In 2005, 18 percent of Appalachian chil-
dren were living in households with incomes below 100 percent of the fed-
eral poverty level, 27 percent had household incomes between 100 and 200 
percent of the federal poverty level, and 55 percent had household incomes 
above 200 percent of the federal poverty level. The rates were 10, 15, and 75 
percent, respectively, for non-Appalachian children.
Appalachian children were just as likely as non-Appalachian children 
to live in food-secure households in 2005 (no data were available for 2000). 
Approximately 17 percent of primary caregivers of Appalachian children 
bought food that did not last and lacked the money to get more, 18 percent 
could not afford to eat balanced meals, and 13 percent had to cut the size 
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of their meals or skip meals because there was not enough money for food. 
In 2000 (no data were available for 2005) Appalachian children were sig-
nifi cantly more likely to live in households where the family received food 
stamps (9 versus 6 percent).
In 2000 there was no signifi cant difference between Appalachian and 
non-Appalachian children in terms of how much time the primary care-
giver or other adults in the household spent at home playing with the 
child, reading to the child, participating in leisure activities or outings away 
from home, working on projects together at home, having private talks, 
and helping with schoolwork. However, Appalachian children younger 
than 6 years were signifi cantly less likely to be read to compared with their 
non-Appalachian peers in 2000; this improved to the same level as non-
Appalachian children by 2005.
Household members of Appalachian children aged 5 years and older 
were signifi cantly less likely to participate in school activities than were 
non-Appalachian household members. Adults in Appalachian households 
were signifi cantly less likely to attend an open house or back-to-school 
night; attend a meeting of a PTA, PTO, parent-teacher student organiza-
tion, parent advisory group, or policy council; go to a regularly scheduled 
parent-teacher conference; act as a volunteer at the school; or serve on a 
committee. However, they were equally likely to attend a school or class 
event such as a play, sports competition, or science fair.
Caregivers of Appalachian children aged 6 years and older were similar 
to caregivers of non-Appalachian children in terms of talking with chil-
dren about alcohol and other drugs, setting clear rules, and punishing chil-
dren when they broke the rules. Approximately 73 percent of caregivers of 
Appalachian children had talked to their children about alcohol and other 
drugs in the past month, 95 percent set clear rules for their children often 
or a lot, and 61 percent punished their children often or a lot when they 
broke the rules.
In 2005, 82 percent of Appalachian households had cable television, 
and 77 percent of the caregivers of Appalachian children used the Internet 
at home; approximately 20 percent used the Internet frequently to fi nd in-
formation about recreational activities for their children, and 13 percent 
used it to fi nd health information related to children. These percentages 
were similar among caregivers of non-Appalachian children.
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Fifty-eight percent of both Appalachian and non-Appalachian chil-
dren aged 6 to 17 years were involved in some type of community ser-
vice or volunteer work at school, at church, or in the community in 2000 
(no data were available for 2005). Also, 61 percent of Appalachian children 
aged 6 to 17 years were involved with a club or organization (e.g., Scouts, 
a religious group, a boys’ or girls’ club) after school or on weekends during 
the past year, participating an average of 2.2 days per week. This level of 
participation was similar to that of non-Appalachian children.
Health Care System. Compared with non-Appalachian children, Ap-
palachian children had more primary care services at their disposal and 
comparable levels of resources to access those services, except for private 
insurance coverage. Signifi cantly more Appalachian children than non-
Appalachian children (95 versus 88 percent) had a medical home—that is, 
a personal doctor or nurse (generalist, pediatrician, specialist, nurse practi-
tioner, or physician assistant) who knew the child well and was familiar with 
the child’s health history. However, Appalachian children were signifi cantly 
less likely than non-Appalachian children to have private insurance cover-
age (75 versus 85 percent). The percentage of both Appalachian and non-
Appalachian children covered by Medicaid or the Child Health Insurance 
Program increased signifi cantly between 2000 and 2005; the percentage of 
covered Appalachian children increased from 15 to 19 percent, comparable 
to the increase among non-Appalachian children. Whereas the percentage 
of non-Appalachian children without health insurance did not change sig-
nifi cantly between 2000 and 2005, the percentage of Appalachian children 
without health insurance decreased signifi cantly from 8 to 3 percent.
In terms of resources to access the health care system, in 2000 (no data 
were available for 2005), 2 percent of Appalachian children did not receive 
a doctor’s care because of a lack of transportation, 2 percent did not receive 
care because the household needed the money to buy food or clothing or 
pay for housing, and 2 percent did not receive prescription medications 
because the household needed the money for those other necessities. These 
percentages were similar for non-Appalachian children.
Individual Response. Childhood obesity is not only a major health 
determinant for childhood health problems but also a precursor of poor 
health in adulthood. There were no signifi cant differences between Appa-
lachian and non-Appalachian children in either weight status or physical 
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activity (an underlying obesity determinant). In 2005 approximately 15 
percent of caregivers of Appalachian children considered their children to 
be overweight, which was higher (but not signifi cantly higher) than that 
for non-Appalachian children. In addition, similar percentages of caregiv-
ers of Appalachian and non-Appalachian children were likely to consider 
their children to be underweight (5 versus 8 percent). There was no signifi -
cant difference between Appalachian and non-Appalachian children aged 
6 to 17 years in the average number of days they exercised or participated 
in physical activity for at least twenty minutes that made them sweat and 
breathe hard. Appalachian children engaged in physical activity an average 
of 3.9 days per week.
Summary for Appalachian Children. In the Greater Cincinnati area, it 
appears that fi rst- and second-generation white Appalachian children are 
largely comparable to white non-Appalachian children in terms of health 
status and health utilization. However, these Appalachian children may be 
at greater risk for poor behavioral and emotional health, with the disparity 
between Appalachian and non-Appalachian children potentially increas-
ing over time. It is uncertain, however, whether the risk is actually greater 
or whether the caregivers simply have different standards for judging be-
havioral and emotional health. If the caregivers’ perceptions are correct, 
the prevalence of these problems among Appalachian children may be 
contributing to the above-average high school dropout rate among the ur-
ban Appalachian population of Cincinnati.
It is uncertain to what extent this disparity in behavioral and emotional 
health is related to the health determinants collected in the Child Well-Being 
Surveys. Although the Appalachian children appear to reside in more rural 
areas and in more single-parent, lower socioeconomic households than their 
non-Appalachian counterparts, they have comparable exposure to second-
hand smoke and to social support environments, both inside and outside the 
household. Also, the availability of health care services appears to be similar, 
although Appalachians are more likely to be covered by Medicaid than by 
private insurance. The two groups also have similar lifestyle behaviors.
Further Research
Clearly, there is a dearth of information about the health status and under-
lying health determinants of the population of Appalachians who migrated 
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out of the region to urban areas. This sparseness is apparent in both the 
number of studies and the comprehensiveness of the assessments. Thus, 
current understanding provides limited guidance as to points of interven-
tion and health improvements for urban Appalachians. The following are 
some key research areas that would lead to a more informative evidence 
base.
Improved methods of identifying persons of Appalachian heritage 
need to be developed, evaluated, and incorporated into national, regional, 
and local data-collection efforts. These are required to better identify the 
health status and health determinants of all Appalachians, not just fi rst- or 
second-generation individuals. Currently, there is high likelihood of mis-
classifying Appalachians, which likely obfuscates their true state of health 
and well-being relative to non-Appalachians.
Studies comparing the health status of Appalachians residing in met-
ropolitan areas outside the Appalachian region with that of rural Appala-
chians would improve the understanding of the combined effects of rural 
predisposition and migration on the health and well-being of this popula-
tion. In addition, studies comparing the health status of Appalachians resid-
ing in metropolitan areas inside the region with that of rural Appalachians 
are needed to assess the impact of urban integration on the health and well-
being of Appalachians. Finally, comparing the health determinants and 
health status of Appalachians residing in the Greater Cincinnati area with 
those of urban Appalachians living in other metropolitan areas would re-
veal whether urban Appalachians in general face similar health and well-
being challenges and whether there are unique, context-specifi c challenges.
Urban Appalachians are not offi cially recognized as a minority popu-
lation, despite having recognizable socioeconomic and demographic char-
acteristics. Therefore, the health determinants and health status of urban 
Appalachians should be compared with those of other urban minorities, 
such as African Americans and Hispanics, to assess the extent to which Ap-
palachians share a level of disadvantage in terms of health and well-being.
The health determinants and health status of Appalachians and non-
Appalachians are often similar when controlling for age, gender, and so-
cioeconomic status. Where signifi cant differences exist, the variations are 
clear, but their causes are not. Focused research is needed to establish and 
test explanatory hypotheses to fully understand the differences.
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Policy Recommendations
The research on Appalachian migrants and their descendants living in urban 
areas leads to a number of policy recommendations to address their health 
and well-being. For instance, in light of the health disparities that exist be-
tween urban Appalachians and non-Appalachians, policies need to recognize 
Appalachians as a minority group to facilitate the development, funding, and 
implementation of programs and services to address those disparities.
Appalachian identifi ers need to be incorporated into the health infor-
mation and surveillance systems of urban health care providers and public 
health agencies so that the health status of Appalachian adults and children 
can be monitored. This will help identify interventions to address the needs of 
those residents and determine the extent to which those needs are being met. 
Academic institutions and funding agencies should consider creating 
educational and research capabilities to focus on the health and well-being 
of urban Appalachians. These capabilities would be similar to education-
al and research programs addressing the educational and health needs of 
residents of Appalachia, but they would adopt an urban rather than a rural 
Appalachian focus.
Given that urban Appalachian adults are predisposed to chronic dis-
ease, potentially due to their socioeconomic status and individual behav-
iors, community organizations and agencies need to consider policies that 
address the onset of chronic disease and ameliorate its underlying causes. 
This would include interventions among children to prevent the adoption 
of unhealthy lifestyle behaviors that may result in the onset of chronic dis-
ease in adulthood.
Given high dropout rates among urban Appalachian children and 
their predisposition for behavioral and emotional problems that may con-
tribute to these rates, elementary and secondary school systems need to 
adopt policies to address the underlying problems rather than continuing 
punishment-based practices such as detention and dismissal.
Notes
a. It is worth noting that the lack of health status information was not unique 
to the Appalachian community. It was true for other residents as well, impeding 
efforts to improve the health of Cincinnatians generally.
b. The Greater Cincinnati Community Health Status Survey is a random-
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digit-dialed telephone survey, conducted every three years through 2005, to ex-
amine the health status, lifestyle behaviors, and health opinions and practices of 
approximately 2,000 adult residents in the multicounty area surrounding Cincin-
nati.13–16 There were 251, 236, and 231 fi rst-generation Appalachians in the 1999, 
2002, and 2005 surveys, respectively, compared with 1,568, 1,558, and 1,634 non-
Appalachians. It is possible that the non-Appalachian comparison groups includ-
ed unidentifi able Appalachians of second, third, or higher generations. The survey 
responses were weighted to be representative of the Appalachian and non-Appala-
chian populations in the Greater Cincinnati area. When assessing differences, sta-
tistical adjustments were made for differences in gender and socioeconomic status 
(education and income).
c. Carried out in 2000 and 2005, the Child Well-Being Survey was a random-
digit-dialed telephone survey of approximately 1,500 adult caregivers to assess the 
health and well-being of children in the multicounty area surrounding Cincin-
nati.17, 18 The Child Well-Being Surveys included children and their primary 
caregivers as respondent dyads; there were 438 Appalachians and 1,513 non-
Appalachians in the 2000 survey and 172 Appalachians and 1,069 non-
Appalachians in the 2005 survey. These surveys produced information on 
first- and second-generation white Appalachian children in a twenty-nine-
county area surrounding Cincinnati in 200017 and in a twenty-two-county area 
in 2005.18 The survey responses of the primary caregivers were weighted to be 
representative of the Appalachian and non-Appalachian populations in the Great-
er Cincinnati area. Signifi cant differences either between Appalachians and non-
Appalachians or between the two survey periods were identifi ed using statistical 
analyses that adjusted for age, gender, and socioeconomic status (education and 
income) of the primary caregivers as well as age and gender of the children, where 
appropriate.
d. Data from the 1999, 2002, and 2005 Greater Cincinnati Community Health 
Status Surveys and the 2000 and 2005 Child Well-Being Surveys are available at: 
http://www.oasisdataarchive.org/OASIS_CODE/Templates/Login.cfm.
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Community-Based Participatory 
Health Research in an Urban 
Appalachian Neighborhood
M. Kathryn Brown
Community-based participatory research (CBPR) is an appropriate and 
effective research methodology for areas that are underserved or com-
pletely missed by health data-collection protocols that typically operate at 
the federal, state, county, or metropolitan level.1 In this research paradigm, 
communities identify their health issues of concern and then systemati-
cally collect local data to better understand those issues so that practical 
intervention and prevention strategies can be developed and implement-
ed. CBPR is no less scientifi c or accurate than conventional investigator-
initiated research models. When done right, CBPR is a rigorous research 
methodology that builds capacity and generates reliable data for improv-
ing health.
This chapter discusses CBPR and its applicability to understanding and 
addressing the health issues of urban Appalachians from a neighborhood 
perspective. This is accomplished by describing the development, imple-
mentation, and outcomes of two CBPR projects—one focused on children 
and the other on women—carried out in Lower Price Hill, a predomi-
nantly Appalachian neighborhood in Cincinnati, Ohio. The signifi cance 
of these collaborative health research projects stemmed from the direc-
tion and control exerted by community residents over the projects and 
the usefulness and quality of the data collected. Often overlooked by local 
health researchers, service providers, and environmental regulators, spe-
cifi c information about women and children in the neighborhood became 
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an essential part of the community’s efforts to impact health determinants. 
Outcomes of these efforts included changes in the behaviors of parents vis-
à-vis themselves and their children, as well as in the behaviors and prac-
tices of health care providers vis-à-vis their patients. In addition, residents 
leveraged the data to promote changes in the attitudes, practices, and poli-
cies of health care providers, politicians, and regulators. The availability of 
detailed information specifi c to Lower Price Hill, coupled with residents’ 
knowledge of the genesis and signifi cance of the data, was critical in effect-
ing each of these changes.
Before describing the research strategies and fi ndings developed in the 
community, brief descriptions of CBPR and the Lower Price Hill neigh-
borhood set the background. The chapter concludes with research and 
policy suggestions.
Community-Based Participatory Research
Much has been written about the roots of CBPR.2–5 Common themes from 
seemingly divergent perspectives began to converge, and new directions in 
public health research began to take shape in the 1990s. Growing interest 
in health disparities,6, 7 environmental justice,8 and health as an ecological 
phenomenon shaped by economic, social, and political factors9, 10 broad-
ened the perspectives of community advocates, researchers, and public 
health analysts. The push for the democratization of science and collabor-
ative approaches to community issues offered alternative approaches.11, 12
New funding strategies to build capacity and support the conduct of col-
laborative, community-based research followed. Some of the efforts that 
helped launch CBPR were the National Institute of Environmental Health 
Sciences’ Environmental Justice Partnerships for Communication (1994)13 
and Community-Based Prevention Intervention Research (1999),14 the 
Centers for Disease Control and Prevention’s Urban Centers for Applied 
Research in Public Health (1994),15 and the W. K. Kellogg Foundation’s 
Community-Based Public Health Initiative (1990).16
Community-based and participatory research has a long and substan-
tial track record in Appalachia.17 Since the 1970s, the Highlander Research 
and Education Center in New Market, Tennessee, has been a source of in-
struction and inspiration for generations of community activists seeking 
justice and community knowledge on local issues, especially environmental 
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health. The techniques of participatory research and popular education 
programs are taught at retreats and workshops conducted at the High-
lander Center and are practiced in communities throughout Appalachia 
and beyond.18 The Highlander Center also trained more than 100 com-
munity researchers to search rural county tax assessor records for the Ap-
palachian Land Ownership Study. The Appalachian Land Ownership Task 
Force, founded under the auspices of the Appalachian Alliance, consisted 
of fi fteen members from citizens’ groups, along with eight members from 
local colleges, and received funding from the Appalachian Regional Com-
mission. This grassroots effort to investigate the patterns of landowner-
ship and taxation in six Appalachian states concluded that land reform 
was essential if local communities were to prosper.19 The study galvanized 
communities and academics from small colleges in the region to create 
collaborative approaches to address local and regional issues of economic 
development.20–22
Health disparities remain a distressing feature of life in Appalachia.23 
In 1992 the National Cancer Institute (NCI) issued a request for “applica-
tions that propose mobilization of community lay and professional leaders 
to develop and support community cancer control coalitions throughout 
Appalachia.”24 Concurrently, the NCI issued a comparable request for the 
formation of the National Hispanic Leadership on Cancer. This onetime 
solicitation, using a cooperative agreement funding mechanism, replicated 
the community-coalition approach introduced by the NCI in 1986 with the 
National Black Leadership Initiative on Cancer. Four centers were funded 
as part of the Appalachian Leadership Initiative on Cancer, representing 
the Central Highlands, North-Central Appalachia, Southern Appalachia, 
and Northern Appalachia. The strategies and challenges of these commu-
nity coalitions are presented in Sowing Seeds in the Mountains: Community-
Based Coalitions for Cancer Prevention and Control.25
CBPR employs a variety of study designs and methods. Although there 
are no strict rules defi ning this process, CBPR is an integration of the fol-
lowing elements: recognition of the community as the unit of identity; 
building on strengths and resources within the community; facilitation of 
the collaborative, equitable involvement of all partners in all phases of the 
research; integration of knowledge and intervention for the mutual benefi t 
of all partners; promotion of a colearning and empowering process that 
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attends to social inequalities; application of a cyclical and iterative process; 
understanding health from both positive and ecological perspectives; dis-
semination of fi ndings and knowledge gained to all partners; and a long-
term commitment by all partners.26
Lower Price Hill
Lower Price Hill is a predominantly urban Appalachian neighborhood lo-
cated on Cincinnati’s near west side. Appalachian families began moving 
into the area after World War II as the mostly German population moved 
to middle-class neighborhoods in the western suburbs. Unlike some Cin-
cinnati neighborhoods, Lower Price Hill has remained a coherent entity 
with strong kinship networks. It is common to fi nd several generations of 
a family living within a single building or within a few blocks of one an-
other. A funeral becomes a community event as neighbors share food and 
condolences in a local school hall. The annual Appalachian Mini-Festival in 
the spring and Lower Price Hill Day in the fall have the fl avor of reunions as 
former neighbors return to renew old ties and support those who still reside 
in the community. The Cincinnati Public Schools has operated a school in 
the neighborhood since 1931, and the Cincinnati Health Department has 
operated a primary care health clinic in the neighborhood since 1976.
Lower Price Hill faces many of the problems found in low-income 
neighborhoods. Census data for 200027 reveal that more than half (56 
percent) of households in the neighborhood are below the poverty line. 
Women with children account for 49 percent of heads of households. The 
median household income is $17,500, compared with the citywide me-
dian of $37,500. The mean income for female heads of households with 
children is $5,242. The unemployment rate is 16 percent, compared with 
the city’s rate of 5 percent; when students and the retired are included, the 
rate rises to 50 percent. Among adult residents, 62 percent do not have a 
high school diploma—the highest rate in the city; 46 percent are neither 
in school nor employed. Less than 8 percent of the neighborhood’s popu-
lation is African American. The neighborhood is also home to a growing 
population of Hispanic immigrants from rural areas of Mexico and Cen-
tral America.
The neighborhood has a number of specifi c health risks due to its geo-
graphic location and local land-use patterns. Lower Price Hill is situated 
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in the fl oodplains of the Ohio River and Mill Creek valleys, which form its 
boundaries on the south and east sides, respectively. Price Hill, which forms 
the neighborhood’s western boundary, limits airfl ow when the winds blow 
from the east or west, allowing air to stagnate and industrial emissions and 
odors to concentrate. Several railroad lines pass through Lower Price Hill, 
and major traffi c arteries for automobiles, buses, and commercial trucks 
crisscross the neighborhood. Zoning in Lower Price Hill is a mixture of 
high-density residential areas with intermediate and heavy manufacturing 
districts. Nearly every structure in the neighborhood was built between 
1850 and 1900, leading to high risks for lead contamination. Over the years, 
the scraping and painting of highway and railway overpasses have contam-
inated neighborhood playgrounds and parks. Industrial processes include 
the fabrication and painting of metal products, application of industrial 
coatings, use of degreasing solvents, and use of compounding chemicals 
for foundries. The county’s largest sewage processing facility has operated 
adjacent to the neighborhood since 1959, including on-site operation of a 
municipal waste dump and hazardous waste incinerator. 
Concerned groups and individuals in Lower Price Hill fi rst began to 
raise questions about the proximity of industrial and municipal processes 
and their impact on the environment and human health in the late 1970s. 
Residents successfully advocated for the shutdown and dismantling of a 
liquid waste incinerator operated at the nearby Metropolitan Sewer Dis-
trict Mill Creek Facility. Odors from this sewage treatment facility, the 
county’s largest, and the on-site storage of chlorine gas have been constant 
challenges for the neighborhood. Pressure from the community also led to 
improvements in environmental controls at Queen City Barrel, which re-
cycled fi fty-fi ve-gallon drums in the neighborhood until 2004, when sev-
eral warehouses storing barrels burned out of control and the facility was 
closed. Prior to 2004, the “empty” barrels (as much as one inch of residue is 
legally allowed in each drum) were stockpiled in vacant warehouses, empty 
lots, and trailers parked along side streets in the neighborhood.
Community Responses: A Collaborative Health Research Approach
The Lower Price Hill (LPH) Task Force Report. The LPH Task Force was an 
independent coalition of individuals and representatives of organiza-
tions who were concerned about the environment, the health and learning 
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abilities of the neighborhood’s youngest residents, and the nonresponse of 
health, school, and environmental offi cials. The task force was organized 
after an external study conducted in the early 1980s indicated possible 
neurological damage among Lower Price Hill’s children.
The LPH Task Force accessed and summarized public records from the 
U.S. Environmental Protection Agency, the Ohio Environmental Protec-
tion Agency, the Southwestern Ohio Air Pollution Control Agency, and the 
city of Cincinnati. A chronology of events in the community was compiled, 
including health hazard evaluations conducted by the National Institute of 
Occupational Safety and Health, violations of operating and emission per-
mits, and enforcement actions. Achievement scores, the need for special 
education services, the frequency of learning disabilities, and indicators of 
neurological impairment among Lower Price Hill children and those living 
in other Cincinnati ZIP codes of similar socioeconomic status were com-
piled and compared.
Admission data from Cincinnati Children’s Hospital Medical Center, 
the only regional hospital to admit young children before the mid-1990s, 
were obtained. Standardized morbidity ratio (SMR) analyses were con-
ducted on hospital admissions (July 1, 1985–June 30, 1989) and emergen-
cy room (ER) visits (January 1, 1986–June 30, 1989) of children younger 
than 18 years from ZIP code 45204, which encompasses all of Lower Price 
Hill. Hospital admissions and ER visits for Lower Price Hill children were 
compared with those for children from the city of Cincinnati as a whole, 
as well as for children from four other ZIP codes with high percentages of 
white Appalachians of comparable socioeconomic status.28, 29
In June 1990 the LPH Task Force issued a report entitled “Health, Edu-
cation, and Pollution in Lower Price Hill.” It found signifi cant differences 
among different age groups for a number of different disease codes. Among 
children younger than 5 years, acute respiratory infections were consis-
tently elevated in children from Lower Price Hill compared with children 
from Cincinnati and other predominantly white Appalachian ZIP codes. 
Diseases of the ear and mastoid process were also signifi cantly elevated 
among the Lower Price Hill children compared with children in the city. 
The statistically signifi cant fi ndings of the SMR analyses provided evidence 
that the children of Lower Price Hill faced considerably greater health chal-
lenges than their counterparts in other urban Appalachian neighborhoods 
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and in the rest of the city. The LPH Task Force report put the onus for the 
neighborhood’s health problems on industrial pollution instead of on the 
residents themselves.
The Environmental Leadership Coalition: A Partnership for Justice. 
In 1996 Cincinnati’s Urban Appalachian Council was awarded a National 
Institute of Environmental Health Sciences grant, along with coinvestiga-
tors from the University of Cincinnati’s Departments of Environmental 
Health and Communications and administrators from the Cincinnati 
Health Department. The grant program required a collaborative frame-
work, stipulating that a community organization, a health care provider, 
and a research university develop a partnership to address communi-
ty health issues. This community-based effort, called the Environmental 
Leadership Coalition: A Partnership for Justice, lasted for nine years, two 
grant cycles, and an intervening year of interrupted funding.
Leadership development was a core objective of all program activities 
through the two grant periods. Early in the fi rst grant cycle (1996–1999), 
the Highlander Research and Education Center (and later Appalachian Fo-
cus) consulted with the Environmental Leadership Coalition, conducting a 
series of workshops on trust building, educational barriers, institutional re-
sponsiveness, and leadership development. Appalachian Focus guided the 
summer internships for neighborhood residents in the summers of 1997–
1999. During these internships, core community leaders emerged to form 
the Lower Price Hill Environmental Leadership Group (ELG). The Urban 
Appalachian Council had already formed a youth program, the Youth En-
vironmental Project, which would be integrated into the coalition’s work. 
During this fi rst grant period, the idea of a children’s health survey 
emerged from discussions among community-based interns who noticed 
recurring themes of frequent ear infections and respiratory illnesses, simi-
lar to the fi ndings of the SMR analyses conducted for the 1990 LPH Task 
Force report. The goal of the survey was to identify the health problems of 
children living in Lower Price Hill, explore the impact of air pollution on 
the community’s health, and share the results with the community. The 
survey questions were generated by the survey team, which consisted of 
members of the ELG, the Environmental Leadership Coalition program 
coordinator, and researchers from the University of Cincinnati’s Depart-
ment of Environmental Health, including an epidemiologist, a research 
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associate, and an epidemiology graduate student. The idea was to describe 
the health of the neighborhood children without reference to other com-
munities or other statistics.
Although the questionnaire was homegrown, established survey re-
search methods were followed throughout its conduct. Survey team mem-
bers were trained in survey research, including recruitment and interview 
techniques, form completion, procedures for maintaining confi dentiality 
and minimizing bias, quality assurance and quality control protocols, data 
management procedures, and data analysis. University of Cincinnati re-
searchers experienced in population-based epidemiological research con-
ducted the training sessions.
Households with at least one child younger than 18 years living on the 
premises were eligible to participate. Only the parent, guardian, or prima-
ry caregiver (who had to be over 18) could complete the questionnaire for 
his or her child. The elements of participation were explained to each po-
tential respondent, and he or she was asked to sign a consent form. Once 
consent was obtained, a face-to-face interview with the respondent was 
conducted by one of fi ve trained community-based interviewers. The con-
sent form and survey took about thirty minutes to complete.
The questionnaire focused on health conditions among neighbor-
hood children and air quality conditions in the community. The follow-
ing information was collected: household demographics; site of primary 
medical care; medical specialists seen in the previous twelve months; and 
number of children with selected symptoms (e.g., earaches or infections, 
diagnosis or treatment of asthma) in the past fi ve years (1993–1997), 
breathing problems more than one time per month (not related to asth-
ma), use of a breathing machine or inhaler, headaches more than two times 
per month, diagnosis or treatment of attention-defi cit disorder (ADD) or 
attention-defi cit hyperactivity disorder (ADHD), diagnosis or treatment 
of depression by a doctor, diagnosis of cancer or tumor, use of ear tubes 
for drainage, treatment for delayed speech, and diagnosis or treatment of 
muscular dystrophy, cerebral palsy, or multiple sclerosis. Two questions 
probed school absenteeism for health-related reasons in the previous year, 
and three questions involved blood testing for lead. Respondents were also 
asked about the frequency of odors in the neighborhood in a usual week, 
such as chlorine, paints or chemicals, raw sewage, and rotten eggs, and 
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whether selected symptoms (e.g., watery or burning eyes, coughing, met-
al taste in the mouth, headaches) were associated with any of the smells. 
Each respondent was asked how many adults and children in the house-
hold smoked. Open-ended questions about the parents’ concerns for their 
children’s health were also included.
Data entry was completed by one ELG member, with oversight by the 
program coordinator. Data entry screens were created by a University of 
Cincinnati graduate student, and data entry and error checking procedures 
were developed by the university’s epidemiologist on the survey team. The 
graduate student met with the ELG to identify the data analyses to be per-
formed and to review the output. Data analysis was performed using Epi-
Info statistical software.
Households were randomly selected to participate in the survey from 
a listing of housing units with children compiled by ELG members. Re-
cruitment continued until approximately 50 percent of the Lower Price 
Hill households with children had been surveyed. One hundred twelve 
parents or guardians completed the survey, providing information on 264 
children. No household with age-appropriate children refused to partici-
pate in the survey. Sixty-one percent of the children were 10 years of age 
or younger, and 72 percent of the children had lived their entire lives in the 
neighborhood. Key fi ndings were presented in a booklet prepared by the 
ELG and presented at community meetings. Some of those fi ndings in-
cluded the following:
• There was a high frequency of breathing problems among Lower 
Price Hill children: 16 percent had been diagnosed with or treated 
for asthma, 15 percent had bronchitis symptoms more than three 
times per year, 14 percent had breathing problems (other than asth-
ma) more than once a month, 15 percent used a breathing machine 
or inhaler, and 11 percent had visited an asthma or lung specialist 
in the past year.
• Many households were affected by lead poisoning: 72 percent of 
households had their children checked for lead, 28 percent of the 
children tested for lead had severe lead poisoning (greater than 20 
micrograms), and 8 percent of the children had visited a lead poi-
soning specialist in the past year.
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• There was a high frequency of children treated with ear tubes: 22 
percent of the children had ear tubes inserted (approximately 50 
percent of households), and 13 percent of the children had visited a 
hearing specialist in the past year.
• Many households were affected by tobacco smoke: 80 percent of 
households had one or more adult smoker, and 10 percent of house-
holds had one or more children who smoked.
• Parents were concerned about learning and developmental prob-
lems: 18 percent of respondents believed at least one of their chil-
dren had an undiagnosed learning disability, 15 percent of the 
children had been treated for delayed speech development, and 10 
percent of the children had been diagnosed with or treated for ADD 
or ADHD.
• Many respondents considered some of their children’s health symp-
toms (e.g., headaches, coughing, burning eyes, shortness of breath, 
metal taste in the mouth) to be associated with odors they attributed 
to nearby industries. Between 42 and 77 percent of the respondents 
indicated that their children experienced each of the symptoms, and 
more than 85 percent associated each symptom’s occurrence with at 
least one odor.
ELG members designed and produced a comic book entitled “LPH 
Our Kids’ Health Survey, ‘Justice or Just Us,’” telling the story of the chil-
dren’s health survey and its results. The story line and illustrations were 
created by community residents, including some who were not involved 
in conducting the survey. A two-page booklet of bulleted survey results 
was also developed and circulated. ELG members presented the survey 
fi ndings to community residents and community-based agency person-
nel, who then evaluated these presentations: 68 percent of the residents 
and agency personnel found the results helpful, and among just the resi-
dents, 85 percent found the results helpful. Residents were particularly en-
thusiastic about the comic book as a meaningful way to communicate the 
survey fi ndings, with more than 80 percent of presentation attendees ap-
proving of the comic book format. The fi ndings about learning disabilities 
and respiratory problems raised the most concern, with cancer and aller-
gies identifi ed as issues to be addressed in the future.
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Based on the survey fi ndings, the ELG focused its attention on devel-
oping peer education programs in four health priority areas: asthma, lead 
poisoning prevention, ear infections and ear tubes, and smoking cessation. 
Community-specifi c training on asthma and lead was developed and pre-
sented in neighborhood settings, reaching more than 200 residents in the 
fi rst two years. These peer education sessions were conducted in commu-
nity centers and homeless shelters, as well as in the kitchens of community 
residents. Age-appropriate materials for young children and adults were 
developed. For example, an Old Maid asthma prevention card game was 
created.
ELG members also researched lead poisoning prevention and lead 
abatement techniques, creating an education module similar to the one for 
asthma prevention and management. ELG members shared the lead poi-
soning prevention measures with the Youth Environmental Project, which 
incorporated the best practices into a puppet show targeted at young peo-
ple who babysit for young children and siblings. Both the ELG and the 
Youth Environmental Project developed smoking cessation and tobacco 
prevention modules to reach adults in their homes and young children in 
neighborhood after-school programs.
The program coordinator and assistant director of the Urban Appala-
chian Council summarized the survey’s impact on the community in the 
following manner: “The health survey was very important to the neighbor-
hood in a number of ways. First, just the act of developing and then con-
ducting the survey got people talking to each other about their children’s 
health and considering the trends and patterns of the illnesses. The most 
direct result has been the peer health education programs on asthma and 
lead, which have reached hundreds of neighbors and have raised knowl-
edge and awareness even among those not directly involved.”30
ELG members were proud of the 100 percent survey participation rate, 
which they attributed to the fact that community residents conducted the 
survey, rather than outside professionals. This was an enviable response rate 
for any survey research project, especially one conducted in a low-income 
urban community that mistrusts researchers and institutions. Neighbor 
interviewing neighbor (using a standardized research protocol) generated 
data that would otherwise not be available for Lower Price Hill. The famil-
iarity among friends and neighbors and the trust that they would use the 
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data responsibly were implicit and were not lost on ELG members—they 
understood that even the smallest breach of confi dentiality could derail 
the survey and preclude any future survey research in the neighborhood.
The Lower Price Hill health survey gave the community useful in-
formation about the health status of children in the neighborhood. Even 
though the survey was not designed to collect data that could be compared 
with city, county, state, or national statistics, ELG members and parents be-
gan asking about additional issues as the survey progressed. For instance, 
cancer needed to be studied in more detail, and residents began to wonder 
how their health compared with that in other neighborhoods. Even before 
the children’s health survey was completed, the ELG and the Environmen-
tal Leadership Coalition agreed that a women’s health survey was the next 
priority and that the ability to compare results with other communities 
was an important factor.
The Women’s Health Survey. In anticipation of doing a women’s health 
survey, ELG members began organizing small-group discussions with 
neighborhood women, young and old, to identify health issues of concern 
for inclusion in the survey. Over several months, three small-group dis-
cussions were conducted in a storefront meeting space in the neighbor-
hood. The atmosphere was nonjudgmental; the women were encouraged 
to discuss intimate health problems without identifying the persons expe-
riencing those problems. ELG members probed, asking questions about 
sensitive topics such as abuse, depression, reproductive outcomes, family 
history, and gynecologic health.
The purpose of the Lower Price Hill women’s health survey was to 
describe the health problems and concerns of women living in the neigh-
borhood, compare the results with other communities, identify needed 
medical services, identify potential health problems based on family medi-
cal histories, identify barriers to health care, and advocate for necessary 
changes. In addition to demographic data, the following information was 
collected: work history, diagnosed medical conditions, treatment of medi-
cal conditions, screening tests, reproductive history, family history of di-
agnosed cancers and selected conditions, female health problems, cause 
of death of blood relatives, domestic abuse, and general well-being. Two 
fi nal questions asked whether either parent or any grandparent had been 
born in the Appalachian region. County maps of the federally designated 
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Appalachian region were available at each interview station to assist re-
spondents in answering these questions. The women’s survey ran nineteen 
pages, compared with the eleven-page children’s health survey.
To allow the comparison of Lower Price Hill survey results with results 
in other communities (something the children’s survey was not designed 
to address), a University of Cincinnati graduate student combed the lit-
erature to identify questionnaires that elicited the same types of data that 
would be collected in the survey. The intent was to use questions from 
surveys with published results so that the fi ndings could be compared. 
Questions from four survey instruments were used verbatim or with slight 
modifi cation in the women’s health survey. The instrument used most fre-
quently was the 2000 Greater Cincinnati Community Health Status Sur-
vey (GCCHSS).a Thirteen questions from the GCCHSS pertaining to the 
frequency of health screenings, general sense of well-being, satisfaction 
with health care, personal health concerns, and community health concerns 
were included in the women’s health survey. Three questions adopted from 
the National Health and Nutrition Examination Survey II pertained to the 
availability of emotional and fi nancial support from friends and family. 
Questions about physical, sexual, and emotional abuse were taken from the 
Abuse Assessment Screen on the Centers for Disease Control and Preven-
tion website and the Women’s Health Initiative.
Early in the design process, the survey team and ELG members de-
cided to include Latina women living in the neighborhood. Community 
members considered the inclusion of Spanish-speaking women important 
if the survey was to refl ect the health of all women living in Lower Price 
Hill. The survey thus had no length of residency or language restrictions. 
This decision required that the questionnaire, consent form, and supple-
mental materials be translated into Spanish; that recruiters and interview-
ers (potentially from outside the community) be identifi ed and trained; 
and that awareness sessions be conducted to ensure that the survey team 
members and interview locations were welcoming and that the Spanish-
speaking interviewers and respondents felt comfortable and safe. One bi-
lingual white woman and two women from Central America were hired to 
conduct the Spanish version of the survey, including recruitment, schedul-
ing, survey interviews, and processing, under the close supervision of the 
lead researcher.
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In all aspects, the women’s health survey was larger and more com-
plicated than the children’s health survey. As noted, the questionnaire was 
almost double the length, and many of the health-related issues were ad-
dressed in greater detail. The questionnaire was estimated to take up to two 
hours to complete. Given the length of the questionnaire and the sensitivity 
of some of the topics covered, the interviews were conducted at a health re-
source center established in the neighborhood by a group of local women to 
minimize interruptions by children and intrusions by spouses or male com-
panions. The surveys were conducted in small, intimate spaces where the 
responses would be confi dential and distractions were minimized. Child 
care was available in a separate area of the health resource center, and men’s 
access was restricted during interview sessions. A University of Cincinnati 
researcher was on site during each interview to assist with questions.
Female ELG members, members of the local Women’s Wellness Group, 
Urban Appalachian Council personnel, and female community members 
volunteered to help conduct the survey. Only one male ELG member par-
ticipated in the survey, assisting with the processing of forms. Women were 
trained to be recruiters, interviewers, hostess-greeters, child-care super-
visors, and processors. Depending on the job, individuals completed be-
tween two and ten hours of training. The training topics included the same 
ones covered in the children’s health survey: recruitment and interview 
techniques, form completion and processing, procedures for maintaining 
confi dentiality and minimizing bias, quality assurance and quality control 
protocols, and error checking.
Because of the time required to conduct the survey and complete the 
questionnaire, vouchers were available for the participants and the persons 
staffi ng the survey. Each person who completed a questionnaire received 
a $10 voucher to a grocery store chain. A $20 voucher to the same grocery 
store chain was given to each interviewer for each successfully completed 
survey. Successful completion meant that all the questions were answered, 
the survey was readable, and the answers were consistent and logical.
A detailed door-to-door census of the neighborhood was conducted 
to identify all inhabited housing units. The defi nition of the neighbor-
hood was expanded from the customary ZIP code delineation to include 
all the street blocks considered to be in Lower Price Hill by neighbor-
hood residents. A database of inhabited housing units was used to identify 
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households for recruitment. Two-person recruitment teams went to each 
randomly selected housing unit to determine whether an eligible woman 
(i.e., at least 18 years of age) lived at the address. If the woman living in the 
home was eligible and willing to participate, an interview appointment 
was scheduled.
A team consisting of three ELG members, two Women’s Wellness 
Group members, and two University of Cincinnati researchers was created 
to direct the data analysis. The team conducted data management tasks 
such as categorizing responses to open-ended questions, reviewing output 
for consistency and logic, identifying data analysis questions for the pro-
grammer to perform, and summarizing the fi ndings for dissemination to 
the community and presentation to professional organizations.
A total of 144 women, approximately 32 percent of the women in Lower 
Price Hill, completed the survey. Eighty-two percent were white, 11 percent 
were black, and 5 percent were Latina. The average age was 43 years; 30 per-
cent were aged 50 years or older. Health fi ndings included the following:
• Family medical history: the most common causes of death were car-
diovascular disease (23 percent) and cancer (20 percent) among the 
respondents’ fathers and cardiovascular disease (31 percent) and 
cancer (29 percent) among their mothers.
• Family history of common chronic diseases (depression, diabetes, 
drug or alcohol problems, heart disease, stomach problems, and 
stroke): 24 percent of respondents reported their fathers had drug 
or alcohol problems, 15 percent reported their fathers had heart dis-
ease, 28 percent reported their mothers had depression, and 23 per-
cent reported their mothers had diabetes.
• Family history of cancer: 78 percent of respondents had a family his-
tory of cancer (cancer diagnosed in a grandparent, parent, aunt or 
uncle, sister or brother, or daughter or son), 41 percent had a family 
history of cancer in more than one generation, and the most com-
monly reported cancers were breast, colon/bowel, lung, and cervix.
The next set of fi ndings compares the Lower Price Hill women’s survey 
responses to those of female respondents in the 2000 GCCHSS (given in 
parentheses):
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• Time since last screening: 23 percent (versus 35 percent) of respon-
dents reported their last mammogram was within the past year, 51 
percent (versus 40 percent) reported they had never had a mammo-
gram, 23 percent (versus 52 percent) reported their last cholesterol 
test was within the past year, and 44 percent (versus 18 percent) re-
ported they had never had a cholesterol test. 
• General health and well-being: 6 percent (versus 19 percent) of re-
spondents described their health as excellent, 39 percent (versus 20 
percent) described their health as fair or poor, and 40 percent (ver-
sus 61 percent) reported that health problems never interfered with 
their social activities. 
• Health care: 72 percent (versus 87 percent) of respondents were very 
or fairly well satisfi ed with the quality of their health care, 64 percent 
(versus 83 percent) were very or fairly well satisfi ed with the avail-
ability of health care, and 37 percent (versus 15 percent) rated their 
satisfaction with their overall health care as fair or poor. 
• Community health concerns: In the Lower Price Hill survey, 28 per-
cent of respondents cited drug abuse, 10 percent cited air quality, 
and 7 percent cited prostitution as their greatest health concerns for 
the community. In contrast, GCCHSS respondents identifi ed can-
cer (13 percent), available health care (6 percent), and cost of health 
care (5 percent) most frequently.
Presentations to the community proposed the following next steps to take: 
work with local experts to plan necessary health services and educational 
programs, seek funding for health services and programs, work with local 
health care providers on health services and educational programs, and ad-
vocate for new or enhanced services and programs with local government 
agencies. Community residents were also encouraged to promote their own 
health by knowing their family history for heart disease, cancer, and dia-
betes; talking with a doctor about their risks for heart disease, cancer, and 
diabetes; getting screened for breast cancer, cervical cancer, high cholester-
ol, high blood pressure, and diabetes; and knowing the signs of depression 
and alcohol or drug dependency and seeking early treatment. In addition, 
women were encouraged to attend the annual Lower Price Hill Health Fair 
conducted by the Women’s Wellness Group and to join the group.
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Conclusions
CBPR methods have been used to identify, document, and characterize en-
vironmental and public health issues of concern to Lower Price Hill resi-
dents. In a small community such as Lower Price Hill, the funding provided 
by the National Institute for Environmental Health Sciences, leveraged by 
a local Appalachian organization, represented a sizable infusion of mon-
ey and relevant expertise.b The two community health surveys afforded 
community residents, agency personnel, and university-based researchers 
the opportunity to investigate neighborhood health issues, prioritize the 
neighborhood’s concerns, and develop strategies to improve health. The 
community’s long-standing concerns about environmental pollution pro-
vided the incentive to investigate the health impacts of years of exposure. 
The Women’s Wellness Group and the ELG provided critical outlets for 
residents to use their skills, knowledge, and data to effect change. Prioritiz-
ing fi ndings and strategizing approaches to improve the neighborhood’s 
health rested with these groups.
CBPR methods generate data of meaning to the local community. In 
essence, community residents ask and answer their own research ques-
tions—questions that matter to them. Robust data sources are the result 
when communities have the opportunity to collect information about 
their neighborhoods using CBPR methods. Residents can then engage one 
another, health care providers, planners, and policy analysts in meaning-
ful discussions about shared and unique priorities, as well as strategies to 
leverage resources to better manage if not prevent unhealthy conditions. 
Healthier and safer communities result when community leaders, resi-
dents, providers, analysts, and researchers are informed about local health 
status and use consensus to build strategies to improve the health of resi-
dents and communities.
No research happens in a vacuum, whether it is conducted in a com-
munity setting or in a research laboratory. As community residents un-
derstand intuitively, many dimensions of health have to do with social, 
political, environmental, geographic, and other dimensions of human 
lives. Unlike the traditional course of research that slowly builds a body 
of knowledge, the origins of CBPR are rooted in change; it is conduct-
ed precisely to effect change. Although CBPR can be used to evaluate 
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interventions and investigate the etiologies of diseases, its connection to 
communities of people necessitates a more immediate link to outcomes. 
Too often, the response to CBPR and community-driven research by gov-
ernment agencies, health care providers, and researchers is to dismiss the 
data as nonscientifi c or inconclusive. Casting doubt on the rigor of the re-
search, the soundness of the fi ndings, or the relevance to hypothesis-driven 
research data delays meaningful response. When health care providers as 
well as researchers, planners, and analysts at universities, nonprofi t organi-
zations, and government agencies embrace CBPR methods, public health 
agendas can be formulated from the ground up rather than from the top 
down. Effective collaborative strategies will result.
Further Research
Greater utilization of CBPR methods is needed to understand and address 
the health issues facing Appalachians, whether in urban neighborhoods or 
rural communities. Agencies and organizations that fund research need 
to engage nonscientists, community residents, patients, survivors, and ad-
vocates when setting future research agendas and reviewing grant appli-
cations so that all stakeholders have an opportunity to contribute to an 
understanding of health and disease and the development of effective 
strategies to improve health.
Federal funding agencies and private foundations need to fund more 
CBPR projects. These grant programs should be ongoing and adequately 
funded to support the essential research, education, and health improve-
ment objectives of CBPR. Grant management and reporting requirements 
need to be streamlined so community-oriented agencies and organizations 
can serve as the lead institutions.
Institutional review boards need to be better informed about CBPR 
methods and give community-based coinvestigators access to data so that 
analyses, interpretations, communications of fi ndings, and publications 
refl ect the input of all the project collaborators. Likewise, published fi nd-
ings need to be readily available to the public at large. Pay-for-view ac-
cess to study results undermines the ability of individuals not affi liated 
with academic institutions or government agencies to meaningfully par-
ticipate in all phases of public health research, priority and policy setting, 
and practice.
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Policy Recommendations
CBPR is a two-way street, with professional researchers and neighborhood 
residents learning from each other. Flexibility without loss of rigor is im-
portant so that good methodological practices are maintained and the im-
mediate concerns of the community are addressed. The following policy 
recommendations speak to these important aspects of CBPR.
The threshold for public health action needs to be reset so that preven-
tion and intervention strategies are developed and implemented with the 
best available information. In all likelihood, this will happen based on the 
precautionary principle: that is, if an action or policy involves a suspected 
risk of harm to the public or the environment, the burden of proving a lack 
of harm falls on those taking the action. This principle is often invoked be-
fore causation has been proved.
Regulators, public health offi cials, and community planners need to 
become knowledgeable about CBPR. They must recognize that no single 
research discipline or methodology is suffi cient to capture all the complex-
ities of public health issues or to creatively design effective strategies to ad-
dress the multiple aspects of those issues.
Collaborative education and training opportunities need to be ex-
panded. Community residents, patients, survivors, and advocates should 
be educated in health research concepts, standards, and methods so that 
they can meaningfully participate in all phases of public health research 
and practice. Researchers need to be educated about the social context of 
knowledge production and should be trained in CBPR methods.31
Notes
a. The 2000 GCCHSS was a random-digit-dialed telephone survey, consisting 
of 100+ questions, conducted with more than 2,000 adults in twenty-two counties 
in southeastern Indiana, southwestern Ohio, and northern Kentucky.
b. The funding partially supported the lead agency’s administration and 
management of the grant, supplies and rental space, salaries for university-based 
researchers and agency staff members, honoraria for community residents serv-
ing as survey workers, and gift cards for survey participants. Given the scope and 
hands-on participation of community residents who were initially unfamiliar with 
research principles and methods, it would not have been possible to conduct the 
community health surveys without multiyear funding. The sense of purpose the 
surveys engendered and the commitment to the betterment of the neighborhood 
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encouraged all those involved to stay engaged, complete the surveys, and report 
the fi ndings. Residents, staff, and researchers demonstrated enduring commit-
ments to one another, the process, and the community.
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